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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  op  Agkicultubb, 

Bureau  of  Animal  Industry, 

Washington,  J).  G.,  December  21, 1895. 

Sib  :  I  have  the  honor  to  transmit  herewith  for  publication  a  "Report 
upon  the  Present  Knowledge  of  the  Tapeworms  of  Poultry,"  by  Dr.  0. 
W.  Stiles,  to  which  is  appended  a  "Bibliography  of  the  Tapew^ms  of 
Poultry,"  by  Albert  Hassall,  M.  E.  C.  V.  S.  The  subject  is  a  very- 
important  one,  both  from  practical  and  scientific  points  of  view.  Our 
knowledge  of  the  parasites  of  poultry  is  in  a  very  unsatisfactory  condi- 
tion, and  the  contributions  to  it  are  so  scattered  through  the  literature 
of  the  world  that  they  are  not  available  to  the  greater  part  of  those 
engaged  in  the  investigation  of  this  and  allied  subjects.  The  work  of 
Drs.  Stiles  and  Hassall  is  well  done,  and  will  not  only  prove  of  imme- 
diate value  to  poultrymen  but  it  must  long  stand  as  a  foundation  for 
other  scientific  investigations. 

Very  respectfully,  D.  E.  Salmon, 

Chief  of  Bureau^ 

Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 
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LETTER  OF  SUBMITTAL. 


U.  S.  Depabtment  op  Agriculture, 

Bureau  op  Animal  Industry, 

Zoological  Laboratory, 
Washington,  J).  C,  December  17,  1895. 
Sir:  I  have  the  honor  to  submit  herewith  for  publication  a  "Report 
upon  the  Present  Knowledge  of  the  Tapeworms  of  Poultry,"  prepared 
by  mj#elf,  and  a  "Bibliography  of  the  Tapeworms  of  Poultry,"  pre- 
pared by  Albert  Hassall.  The  present  report  was  suggested  by 
requests  for  information  coming  from  officers  of  experiment  stations 
and  others  engaged  in  investigating  the  diseases  of  poultry.  The 
drawings  to  be  used  in  illustrating  the  report  were  made  by  Mr. 
William  S.  D.  Haines. 

Respectfully,  yours, 

Ch.  Wardell  Stiles, 
Zoologist,  Bureau  of  Animal  Industry. 

Dr.  D.  E.  Salmon, 

Chief,  Bureau  of  Animal  Industry. 
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TAPEWORMS  OF  POULTRY. 


REPORT  UPON  THE  PRESENT  KNOWLEDGE  OF  THE  TAPE- 
WORMS OF  POULTRY. 


By  Ch.  Wardell  Stiles. 

PAET  I. 
GENERAL  DISCUSSION, 

It  has  been  known  for  years  that  tapeworms  infest  domesticated 
poultry,  and  that  in  some  cases  they  cause  serious  epizootics  among 
fowls.  The  outbreaks  thus  far  recorded  have  occurred  chiefly  in 
Europe,  and  as  a  natural  outcome  almost  the  entire  work  which  has 
been  published  on  these  parasites  is  the  result  of  European  investiga- 
tions. The  literature  Tipon  the  subject  is  accordingly  in  Latin,  German, 
French,  Danish,  Italian,  etc.,  while  in  the  English  language  we  have 
only  a  few  short  notices  concerning  these  worms.  Generic  and  specific 
diagnoses  of  the  parasites  of  this  group  are  almost  unknown  articles  in 
the  English  language,  while  as  yet  we  have  absolutely  no  reliable  data 
as  to  how  many  species  of  tapeworms  are  found  in  American  poultry. 

Several  outbreaks  of  tapeworm  disease  have  been  noticed  in  fowls  in 
different  parts  of  the  country,  and  upon  various  occasions  specimens 
have  been  sent  to  this  Bureau  for  identification.  As  Dr.  Moore  (1895)' 
has  recently  called  attention  to  this  disease,  and  as  we  shall  probably  hear 
of  its  existence  in  various  parts  of  the  country,  it  may  be  well  to  state 
at  this  time  what  is  known  regarding  the  tapeworms  of  domesticated 
fowls  and,  in  response  to  several  requests  from  experiment  stations,  to 
give  the  generic  and  specific  diagnoses  as  they  at  present  stand. 

The  following  table  shows  33  species  which  have  been  recorded  for 
poultry,  but  several  of  these  are  doubtful,  and  probably  several  forms 
appear  in  the  list  more  than  once,  under  different  names.  Besides  the 
forms  given,  one  or  two  other  forms  have  been  recorded,  but  can  be 
ignored  for  the  present.  A  square  □  signifies  that  the  parasite  is 
recorded  only  from  poultry;  a  cross  x  that  it  occurs  in  wild  birds,  but 
probably  not  in  poultry;  the  double  cross  s  signifies  that  the  parasite 
is  recorded  both  in  i)oultry  and  in  wild  birds. 

'The dates  in  parentheses  refer  to  the  articles  cited  in  the  bibliography, p. 81-88. 
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Table  of  tapeworms  recorded  for  poultry. 


Xame  of  parasite. 

a 
o 

<U 

5 

Turkey.  1 

G-uinea 
fowl. 

Peacock.  | 

Chicken. 

Swan. 

Goose. 

Duck. 

ji 
o 

Known  or  supposed  source  of  in- 
fection. 

BOTHEIOCEPHAI/ID.a; : 

BOTHIIIOCEPHALUS — 

sp.t  

? 

Does  not  normally  occur  in  tlieae 
liosta,  experimentally  infected  by 
feeding  larvai  from  hsh. 

Small  fresh-water  mussel  crabs 
{Gypris  ovum,  C.  cinerea,  Cypria 
ophthalmica,  Candona Candida). 

See  T.  trilineata,v-  35. 

Earthworms  {Allobophorafoetida). 

Small  fresh-water  mussel  crabs 
{Gypris  ovata,  C.  incongruens,  C. 
compressa) . 

Small  fresh-water  copepods  (Cy- 
clops agilu) . 

Small  fresh-water  mussel  crabs 
(Candonaroetrata,  Oypria ophthal- 
mica) and  copepods  ( Cyclops  viri- 
dis). 

Housefly  (Musca  domestica) . 

Small  fresh- water  copepods  (Oy- 

clops  brevicaudatus) . 
Flea  crahs  {Gammarus  pulex)  and 

copepods  {Gyclopg  viridis,  G.  agi- 

lis,  C.  litddulus). 
yiea  crabs  (Gammarus  pulex)  and 

copepods  {Cyclops  agiiis,  C.  pul- 

chellut) .  -K 

Slugs  {Limax  agrestis,  L.  variega- 

tus,  L.  cinereus). 

I'robably  snails  (Selix  carthusian- 

ella?  or  H.  maculosa?). 
Small  fresh-water  mussel  crabs 

( Cypris  cinerea) . 

See  p.  35. 
See  p.  42. 

BOTHRIOTjENIA— 

□ 

LIGULA — 

sp.f  

X 

X 

COTnONIA— 

□ 

DICRANOT^NIA — 

» 

B 
1 

□ 

dbb:paxidot.;£:nia — 

B 

H 

Ee 

B 
B 

in/undibul\formii  

? 

a 

B 

B 

a 

B 

! 

B 
» 

DAVAINEA — 

□ 

H 
? 

□ 

□ 

□ 

□ 

EOHINOCOTYLE — 

□ 

t.«:nia  8.  1.— 

□ 

1  ! 

Delotfondi  

□ 

□ 

! 
? 

B 

a 

□ 

sp.  (Conard,  MS.) 

□ 

□ 

2(6)!2 

11 

(2) 

7 

9(16) 

1 

From  this  table  it  will  be  noticed  that  6  different  tapeworms  have 
been  recorded  from  pigeons,  2  from  turkeys,  11  from  chickens,  2  from 
swans,  7  from  geese,  16  from  ducks,  and  1  from  ostriches;  1  form  has 
been  recorded  as  common  to  pigeons,  chickens,  and  ducks ;  5  forms  as 
common  to  ducks  and  geese ;  1  form  as  common  to  geese  and  swans ;  1 
as  common  to  pigeons  and  ducks,  and  1  as  common  to  pigeons  and 
chickens.  These  statistics  are  based  upon  the  suppositions  that  all  the 
parasites  mentioned  are  good  species,  and  that  the  specific  determina- 
tions of  the  xjarasites  were  correct.    A  comparison  of  the  original  types 
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would,  however,  undoubtedly  show  that  both  of  these  suppositions  are 
incorrect,  for  many  of  the  species  are  very  poorly  described,  and  have 
been  established  upon  very  limited  ma1;erial. 

Many  of  the  specific  diagnoses  existing  to-day  are  almost  worthless,  some  of  the 
species  rest  upon  very  weak  characters  and  mnst  undoubtedly  fall,  while  the  synonymy 
and  proper  names  of  the  group  need  thorough  revision.  It  would  be  hazardous  to 
make  any  radical  changes  in  the  system  at  present,  in  fact,  I  do  not  believe  this 
should  be  done  unless  the  worker  has  a  large  series  of  specimens,  with  types,  if  pos- 
sible, before  him. 

LIFE  HISTORY  AND  SOTJKCE  OP  INFECTION. 

Fortunately  the  life  histj>ry  of  a  number  of  forms  is  known.  So  far 
as  yet  worked  out,  the  latval  stage  is  in  every  case  a  cysticercoid  and 
lives  in  some  invertebrate  (snail,  insect,  crustacean,  or  worm).  A  glance 
at  the  above  table  and  the  remarks  under  each  specific  diagnosis  will 
show  the  source  of  infection  (intermediate  hosts)  so  far  as  known  or 
supposed.  There  are  no  grounds  for  believing  that  ijoultry  can  become 
infected  with  tapeworms  directly  from  the  eggs  contained  in  the 
droppings. 

The  life  history  of  these  worms  agrees  with  the  life  history  of  other 
tapeworms;  the  ova  of  the  parasites  are  voided  with  the  excrement 
and  are  swallowed  by  an  intermediate  host;  the  six-hooked  embryo 
(known  as  an  oncosphere)  contained  within  the  eggshell  then  bores  its 
way  from  the  intestine  into  the  body  cavity  of  the  intermediate  host  (a 
worm,  snail,  crustacean,  or  insect)  and  develops  into  a  larval  form 
(known  in  this  case  as  a  cysticercoid).  This  larva  develops  into  an 
adult  worm  when  swallowed  by  a  chicken,  duck,  goose,  etc. 

The  known  or  supposed  life  history  has  been  based  upon  four  different  methods 
of  work,  i.  e. — 

1.  Experimental  infection  of  the  fowls  by  feeding  to  them  known  larval  stages 
found  in  invertebrates,  and  thus  raising  the  adult  stage. 

2.  Experimental  infection  of  invertebrates  by  feeding  to  them  the  eggs  of  tape- 
worms found  in  birds,  and  thus  raising  the  larval  stage. 

3.  Comparison  o£  the  hooks  upon  tlie  heads  of  adult  tapeworms  of  birds  with  the 
hooks  of  larvii!  found  in  invertebrates,  and  thus  associating  the  young  and  the  old 
stages. 

4.  Wild  speculation  as  to  the  intermediate  hosts,  based  upon  negative  results  and 
totally  devoid  of  any  scientific  foundation. 

Of  these  four  methods  of  work  the  first  two  give  positive  proof  of  the  life  history 
when  the  experiments  are  successful ;  the  third  gives  a  probability  to  the  statements, 
but  not  a  proof;  the  less  said  about  the  fourth  method  the  better. 

The  following  are  the  data  we  have  at  present  regarding  the  life 
history : 

1.  Experimental  infection  of  fowls  with  larvce  found  in  invertebrates. 

Davainea  proglottina^  of  chickens. — Grassi  &  Rovelli  (1888,  ]889A,  1892)  fed  the 

1  There  are  as  yet  but  few  popular  names  for  the  various  poultry  tapeworms. 
Several  new  popular  names  are  introduced  in  the  second  part  of  tliis  paper,  bnt  for 
the  sake  of  exactness  and  brevity  it  is  necessary  to  introduce  the  scientific  names  in 
all  cases. 
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eggs  (PI.  XV,  fig.  198)  of  this  tapeworm  (PI.  XV,  fig.  194)  to  slugs  (Umax),  and 
raised  the  larval  stage  (PI.  XVI,  figs.  199-202)  in  twenty  days.  Slugs  containing 
these  larviE  were  then  fed  to  chickens,  and  within  eight  days  the  four  segments  were 
formed.  There  can,  therefore,  be  no  question  that  chickens  become  infected  with 
this  tapeworm  by  eating  sings. 

EcMnocotyle  Bosseteri  of  ducks. — Small  fresh-water  crustaceans  (Cypris  cinereay 
containing  a  very  characteristic  larval  tapeworm  (PI.  XIX,  fig.  251)  were  fed  to  a 
domesticated  dnck  by  Eosseter  (1891A-B,  1892).  The  duck  was  afterwards  killed 
and  found  to  be  infested  with  tapeworms  possessing  the  same  characteristic  head 
(PI.  XIX,  figs.  247-248).  The  life  history  of  this  form  must  therefore  be  looked  upon 
as  experimentally  demonstrated. 

2.  Experimental  infection  of  invertebrates  by  feeding  the  eggs  of  avian 
tapeworms: 

Davainea  proglottina  of  chickens. — This  case  has  been  discussed  above. 

Drepanidotoenia  anatina  of  ducks. — Schmidt  (1894)  has  recently  demonstrated  the 
life  history  of  this  worm  in  a  manner  which  places  the  source  of  infection  beyond 
question.  He  fed  large  quantities  of  tapeworm  eggs  to  fresh-water  crustaceans 
{Cypris  ovata')  and  thus  raised  the  larval  form  (PI.  IX,  fig.  110).  In  summer  these 
larviB  developed  in  two  weeks,  but  in  winter  they  required  over  five  weeks  for 
their  development,  the  diiference  in  time  being  attributed  to  the  difference  in  the 
temperature.  The  same  larval  form  is  described  by  Mr^zek  (1891)  also  from  two 
other  mussel  crabs,  i.  e.,  Cypris  incongruens^  and  Cypris  compressa^  (—Cypria  ophthal- 
mica  according  to  Moniez). 

3.  Comparison  of  the  hoohs  upon  the  heads  of  the  adult  tapeworms  in 
birds  toith  the  hooks  of  larvce  found  in  invertebrates,  and  thus  associating 
the  young  and  old  stages. 

This  method  of  explaining  the  life  history  does  not  furnish  the  data 
which  are  demanded  in  science  of  to-day,  although  it  shows  what  the 
probable  life  history  is. 

Davainea  tetragona  of  chickens. — Plana  (1881,  1882)  found  two  larvas  (PI.  XVIII, 
figs.  228-229)  in  snails  of  the  genus  Helix,  which  he  associated  with  this  chicken  tape- 
worm (PI.  XVII,  figs.  219-227,  PI.  XVIII,  figs.  231-235). 

Dicranotcenia  voronula  of  ducks. — MrSzek  (1890)  found  larvaj  (PI.  Ill,  fig.  25)  in 
fresh-water  mussel  crabs  (Cypris  ovum  and  Cypria  ophthalmica  (Cypris  compressa); 
Kosseter  (1890)  found  a  cystioercoid  in  Cypris  cinerea,  and  Moniez  (1891)  in  Cypria 
ophthajmica  and  Candona  Candida,  which  the  three  respective  authors  have  associated 
with  J),  coronula  of  ducks. 

Dicranotcenia  sphenoides  of  chickens. — Grassl  &  Eovelll  (1889A,  1892)  claim  to  have 
found  cysticercoids  (PI.  IV,  fig.  40)  in  earthworms  (Allobophora  fcetida)  which  they 
associate  with  this  species  of  tapeworm  (PI.  IV,  figs.  37-38). 

Drepanidotainia  fasciata  of  geese. — Mrazek  (1890,  1891)  classified  a  cysticercoid 
(PI.  VI,  figs.  67-70)  found  in  fresh- water  crustaceans  (PI.  VI,  fig.  67)  (Cyclops  agilis) 
as  the  larva  of  this  cestode  (PI.  V,  figs.  56-66). 

Drepanidotcenia  gracilis  of  ducks  and  geese. — Cysticercoids  (PI.  VIII,  figs.  94-99) 
found  in  fresh-water  mussel  crabs  (Candona  rostrata  by  Scott,  1891,  p.  314;  Cypris 
compressa  by  Mriizek,  1891;  Cyclops  viridis  by  Mrazek,  1891,  and  Cypria  ophthalmica 
by  Moniez,  1891,  p.  26)  and  in  copepods  (Cyclops  sp.  f )  by  Schmidt,  1894,  are  looked 
upon  as  the  larval  stage  of  this  parasite  (PI.  VII,  80-85). 

'There  are  no  popular  names  for  the  numerous  difi'erent  species  of  small  fresh-water 
crustaceans.  The  popular  name  mussel  crabs  is  used  for  the  Ostracoda  (Cypris,  Can- 
dona, etc.)  j  water  fleas  for  Daphnia;  copepods  for  the  Copepoda  (Cyclops,  PI.  VI,  fig. 
67;  PI.  XI,  fig.  130);  flea  crabs  for  Gammarus. 
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Drepanidotcenia  infundibuliformis  of  chickens  and  ducka. — Grass!  &  Eovelli  (1889A, 
p.  404;  1892)  state  that  the  larva  (PI.  XV,  fig.  191)  of  this  parasite  (PI.  XIV,  figs.  173, 
178)  is  found  in  the  house  fly. 

Drepanidotcenia  seiigera  (PI.  XIII,  fig.  154)  of  geese. — Infection  attributed  by  von 
Linstow  (1892B,  p.  503),  to  a  cystioercoid  found  by  Schmeil  in  copepods  ( Cyclops  brevi- 
eaudaius). 

Drepanidotwnia  ainuosa  (PI.  X,  fig.  118)  of  ducks  and  geese. — Supposed  to  develop 
from  cysticercoids  (PI.  XI,  figs.  130,  135)  found  in  flea  crabs  (Gammarus  pulex)  by 
Hamanu  (1889,  pp.  1-7;  in  copepods  (Cyclops  viridia,  C.  agilia,  and  C.  Inoidulus)  by 
Mrazek. 

Drepanidotmnia  tenuirostris  of  geese. — Supposed  larval  stage  (PI.  XIV,  figs.  165, 
168)  was  found  in  flea  crabs  (Gammarug  pulex)  by  Hamann  (1889,  pp.  7-9)  and  von 
Linstow  (1892A,  p.  338) ;  and  in  copepods  (Cyclops  agilis  and  C,  pulchellus  by  Mrazek 
1891). 

Thus,  chickens  are  Tcnown  to  become  infected  with  one  tapeworm 
through  eating  slugs  {Umax),  They  are  supposed  to  become  infected 
with  a  second  through  eating  snails  [Helix] ;  by  a  third  through  eating 
flies,  and  by  a  fourth  through  eating  earthworms. 

Ducks  are  Tcnown  to  become  infected  with  two  worms  through  swal- 
lowing fresh-water  crustaceans,  and  are  supposed  to  become  infected 
with  three  other  tapeworms  in  the  same  way;  another  tapeworm  is 
supposed  to  be  transmitted  to  them  through  flies. 

Geese  are  supposed  to  become  infected  with  live  species  of  tapeworms 
by  swallowing  small  fresh-water  crustaceans. 

Nothing  is  known  in  regard  to  the  source  of  infection  of  the  tape- 
worms of  pigeons  and  turkeys,  but  investigations  in  this  field  should 
be  based  upon  the  tapeworms  of  chickens. 

THE  KELATION  OP  THE   TAPEWORMS  OP  WILD  BIRDS  TO  THOSE  OP 
THE  DOMESTICATED  FOWLS. 

Only  two  of  the  chicken  tapeworms  [Dr.  infundibuli/ormis  and  T. 
malleus)  have  as  yet  been  recorded  for  wild  birds,  but  the  majority  of 
the  tapeworms  found  in  the  domesticated  ducks  and  geese  are  also 
recorded  from  closely  allied  wild  birds;  besides  these  forms,  however, 
many  species  have  been  described  in  wild  birds  which  are  not  known  to 
occur  in  the  domesticated  fowls.  (See  chart  at  end  of  text.)  This  ren- 
ders the  economic  side  of  the  question  of  avian  cestodes  extremely  com- 
plicated and  demands  a  thorough  study  of  the  parasites  of  wild  birds 
in  connection  with  those  of  our  domesticated  fowls, 

SYMPTOMS  AND  PATHOLOGY. 

From  a  standpoint  of  symptomatology,  practically  nothing  is  known 
upon  this  subject.  In  general,  however,  it  may  be  stated  that  aquatic 
birds  are  less  aifected  by  the  presence  of  tapeworms  than  land  birds; 
that  young  birds  suffer  more  than  old  birds ;  and  that,  although  a  fowl 
may  harbor  a  small  number  of  tapeworms  without  showing  any  appre- 
ciable effects,  a  heavy  infection  injures  the  health  and  may  result  in 
death,  as  has  been  abundantly  demonstrated  by  epidemics  observed  in 
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different  parts  of  the  world.  It  has  also  been  noticed  that  poultry  are 
more  severely  infested  in  wet  years  than  in  dry  years,  and  the  general 
application  may  be  made  that  poultry  kept  in  damp  places  will  be  more 
heavily  infested  than  fowls  kept  in  dry  places.  All  of  these  statements 
are  general  principles  of  parasitology. 
Ziirn  (1882,  p.  17)  gives  the  symptoms  as  follows : 

If  numerous  tapeworms  are  present  in  the  intestine  of  young  or  old  fowls  a  more 
or  less  extensive  intestinal  catarrh  develops,  corresponding  to  the  greater  or  less 
number  of  parasiteH  present. 

The  .intestinal  catarrh  shows  itself,  especially  in  chickens  and  geese,  as  follows: 
The  sick  animals  become  emaciated,  although  the  appetite  is  not  especially  disturbed. 
At  times  the  appetite  is  even  increased.  The  droppings  are  thin,  contain  considerable 
yellow  slime,  and  are  passed  in  small  quantities  but  at  short  intervals.  The  poultry 
raiser  must  direct  his  attention  to  these  thin,  slimy,  and  often  bloody  droppings,  for 
if  any  treatment  against  the  tapeworms  is  to  be  undertaken,  this  must  be  done  as 
early  as  possible.  In  observing  the  droppings  it  should  be  noticed  whether  tape- 
worm segments  or  eggs  are  present.  The  eggs  can  be  seen,  of  course,  only  with  the 
microscope. 

After  a  time  other  symptoms  develop.  The  sick  animals  become  dull  and  listless, 
remain  apart  from  the  rest  of  the  flock — the  feathers  are  ruffled  and  the  wings  drop, 
the  appetite  is  lost  and  the  birds  allow  themselves  to  be  easily  caught.  Although  it 
was  stated  that  in  the  beginning  of  the  trouble  the  appetite  is  not  disturbed,  the 
sick  animals  develop  an  intense  thirst  for  cold  water.  When  it  rains  they  run  under 
the  eaves  in  order  to  catch  water,  and  in  winter  are  eager  for  ice  water. 

At  reading  this  some  experienced  poultry  raisers  will  probably  reply  that  many 
chickens  which  are  not  sick  are  fond  of  very  cold  water.  The  droppings  are  also 
thicker  or  thinner  according  to  the  food.  Both  of  these  facts  are  known  to  me 
(Zilm).  At  the  same  time  I  look  with  suspicion  of  tapeworms  upon,  every  chicken 
which  shows  an  especial  thirst  for  cold  water;  and  as  for  the  droppings,  the  fowls 
infected  with  tapeworms  have  droppings  mixed  with  mucus  and  blood,  and  pass 
their  excrements  much  oftener  than  other  fowls  do. 

The  intestinal  catarrh  often  ends  fatally. 

Upon  post-mortem  the  body  is  seen  to  be  thin  and  anmmic.  The  intestine  gener- 
ally contains  no  food,  the  mucosa  is  soft  and  hyper:Emic  and  covered  with  reddish 
yellow,  more  or  less  thick,  purulent  mucus.  According  to  Hortwig  epileptic  attacks 
are  frequently  noticed  in  chickens  affected  with  intestinal  worms. 

The  diagnosis  by  symptoms  seems  to  me  very  uncertain,  and  although 
the  symptoms  described  by  Ziirn  serve  as  an  indication  of  the  disease, 
they  can  not  be  taken  as  proof.  The  diagnosis  by  hunting  iii  the  drop- 
pings for  segments  of  the  parasite  is  less  satisfactory  than  would  be 
supposed,  for  it  is  not  rare  to  find  chickens  badly  infested  with  tape- 
worms when  it  has  been  impossible  to  discover  segments  in  the  manure. 
This  method  is  rendered  doubly  uncertain  because  the  color  of  the  seg- 
ments is  about  the  same  as  . the  urine  in  the  fa;ces.  Microscopic  exami- 
nation of  the  faeces  for  eggs  is  quite  a  certain  though  not  positive 
method  for  diagnosis  of  tapeworm  disease  of  poultry,  but  it  is  thor- 
oughly impracticable  for  the  farmer  to  attempt  it.  The  best  method 
for  the  farmer  to  follow  is  to  kill  one  of  the  sick  chickens,  when  he  sus- 
pects tapeworms,  and  to  cut  out  the  intestine;  he  should  then  open 
the  intestinal  tract  from  the  gizzard  to  the  anus,  in  a  bowl  of  warm 
water,  and  look  for  the  parasites. 
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At  least  one  species  of  tapeworm  {Davainea  tetragona)  causes  a 
serious  nodular  disease  in  the  intestine  of  cliickens  which  upon  super- 
ficial examination  may  easily  be  mistaken  for  tuberculosis.  This  disease 
was  probably  first  published  by  Eivolta  &  Del  Prato  (1880  or  1881  It 
was  afterwards  described  by  Piana  (1882)  tis  occurring  in  chickens  in 
Italy,  and  quite  recently  Moore  (1895)  has  recorded  it  in  this  country. 
The  following  is  extracted  from  Moore's  article  on  the  subject: 

In  the  spring  of  1894,  a  fowl  {Gallus  domesticus)  died  at  the  experiment  station  of 
this  Bureau  with  a  disease  characterized  by  nodules  or  tubercle-like  bodies  in  the 
intestinal  wall.  Upon  closer  inspection  the  lesions  were  found  to  be  in  the  sub- 
serous and  muscular  coats,  and  not,  to  any  appreciable  extent  at  least,  in  the  glands. 
In  the  intestinal  contents  there  was  a  large  number  of  small  tapeworms,  many  of 
which  were  firmly  attached  to  the  mucosa.  Later  in  the  season  about  twenty  fowls 
from  the  same  flock  were  used  for  experimental  purposes,  and  upon  post-mortem 
examination  were  found  to  be  more  or  less  aifected  with  this  disease.  In  addition  to 
these,  one  of  four  fowls  which  were  examined  from  a  flock  of  poultry  on  a  farm 
adjoining  the  experiment  station  was  found  to  be  infested  with  tapeworms  and  the 
intestinal  wall  studded  with  nodules.  A  fowl  received  from  Newbern,  N.  C,  and  one 
from  Tacketts  Mills,  Va.,  were  similarly  aft'ected. 

Although  but  one  fatal  case  came  under  my  observation,  the  extent  of  the  lesions 
in  several  of  the  fowls  examined  indicated  that  sooner  or  later  many  of  them  would 
undoubtedly  have  succumbed  to  this  disease.  The  close  resemblance  of  the  nodules  * 
to  tubercles  renders  necessary  a  somewhat  detailed  description  of  the  lesions  and  of 
the  means  by  which  this  disease  can  be  readily  difl^efentiated  ftom  tuberculosis 
without  the  aid  of  laboratory  facilities. 

Description  of  the  disease. — The  fowl  which  died  apparently  from  this  disease  was 
much  emaciated,  and  the  lesions  were  restricted  to  the  intestinal  wall.  In  the 
fowls  used  for  other  purposes,  there  were  no  observable  symptoms  by  which  the 
nodular  aflfection  could  be  detected  prior  to  post-mortem  examination.  Diphtheria 
was  the  immediate  cause  of  death  of  the  fowls  from  North  Carolina  and  Virginia. 
All  of  the  fowls  examined,  aifected  with  this  disease,  were  from  one  to  three  years  old. 

The  nodules  were  invariably  more  numerous  in  the  lowest  third  of  the  small 
intestine.  They  occasionally  appeared-,  however,  in  small  numbers  in  both  the 
duodenum  and  colon.  The  larger  and  to  all  appearances  older  nodules  were  found 
iu  the  ileum  near  the  cseca. 

In  the  badly  affected  portion  the  nodules  gave  the  appearance  of  closely  set 
protuberances,  varying  in  size  from  barely  perceptible  areas  of  elevation  to  bodies 
4"""  inch)  in  diameter.  In  some  instances  they  appeared  to  overlap  one  another. 
When  separated  by  a  band  of  normal  tissue  they  were  round  or  somewhat  lenticular 
in  form.  In  ttie  latter  case  the  long  diameter  was  usually  transverse  to  the  long  axis 
of  the  intestine.  The  larger  nodules  were  of  a  pale  or  dark  yellowish  color  while 
the  smaller  ones  varied  in  shade  from  the  more  highly  eolored  areas  to  the  neutral 
gray  of  the  normal  serosa.  To  the  tCiich  tUey  gave  the  sonsatiou  that  would  be 
expected  if  the  subserous  and  niuseular  coats  were  closely  studded  with  small,  oval, 
solid  bodies.  The-  mucosa  presented  similar  elevations.  Attached  to  the  mucosa 
over  the  nodules  were  a  number  of  tapeworms.  There  were  also  in  the  more 
advanced  cases  a  variable  number  of  small  (0.5  to  1""")  areas  over  the  larger  nodules 
in  which  the  mucosa  had  sloughed,  leaving  small  ulcerated  depressions. 

The  larger  nodules  contained  a  greenish  yellow,  necrotic  substance  which  appeared 
in  the  advanced  stages  as  a  sequestrum  with  a  roughened  surface.  On  section  it  has 
a  glistening,  homogenous  appearance.  Surrounding  the  necrotic  substance  was  a 
thin  layer  of  infiltrated  tissue.  The  smaller  nodules  contained  a  more  purulent- 
like  substance  and  the  smallest  appeared  to  the  naked  eye  as  areas  of  infiltration. 
Sections  of  the  affected  intestine  showed  upon  microscopic  examination  that  the 
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heads  of  the  tapeworms  had  penetrated  the  mucous  membrane  and  were  situated  in 
different  layers  of  the  intestinal  wall.  They  were  frequently  observed  between  the 
villi.  As  would  be  expected  the  heads  were  not  readily  detected  in  the  necrotic 
masses  contained  in  the  larger  nodules,  but  were  almost  invariably  seen  in  the 

smaller  ones.  lu  a  few  sections  the  tapeworm  could  be  traced  through  the  mucosa 
to  the  nodule  in  the  muscular  tiSsue  in  which  its  head  appeared.  In  the  earlier  stage 
of  the  nodular  development  there  is  a  cell  infiltration  about  the  head  of  the  worm. 
This  process  continues  until  the  infiltrated  tissue  reaches  a  considerable  size. 

The  worms  attached  to  the  mucosa  were  usually  small.  A  larger  form  was  com- 
monly found  in  the  intestinal  contents.  Although  macroscopically  they  appeared 
to  bo  different,  Dr.  Stiles  found  that  they  were  presumably  of  the  same  species. 

It  appears  from  the  literiiture  that  this  disease  has  not  heretofore  been  demon- 
strated in  America.  In  1881,  Plana,  described  a  disease  of  fowls  in  Italy,  due  to  the 
presence  of  Tamia  hothriopUtis.  His  article,  however,  deals  more  with  the  anatomy 
and  classification  of  the  infesting  cestode  than  with  the  character  of  the  lesions  it  pro- 
duced. As  he  illustrates  the  nodules  and  heads  of  tapeworms  in  the  intestinal  wall 
there  can  be  no  doubt  of  the  similarity  of  the  lesions  to  those  in  the  disease  here 
described.  Although  fowls  and  birds  are  not  infrequently  infested  with  tapeworms, 
the  lesions  produced  by  these  parasites  are,  with  the  exception  indicated  above,  said 
to  he  more  or  less  catarrhal  in  nature. 

n  it  #  #  #  #  * 

Economie  importance. — The  importance  of  this  disease  is  much  greater  than  it  at 
first  appears,  as  the  close  resemblance  of  the  nodules  to  those  of  tuberculosis  renders 
it  of  much  significance  from  a  differential  standpoint.    As  the  intestines  are  stated 

to  be  frequently  the  seat  of  the  specific  lesions  of  tuberculosis  in  fowls,  it  is  of  the 
greatest  importance  that  a  thorough  examination  be  made  before  a  positive  diagnosis 
is  pronounced.  There  are  already  several  statements  concerning  the  presence  of 
tuberculosis  in  fowls  in  which  the  data  given  are  not  sufficient  to  differentiate  the 
disease  from  the  one  here  described.  A  somewhat  analagons  disease  of  sheep ' 
caused  by  a  nematoid  {(Esophagostoma  colunibianum  Curtice)  has  led  to  the  deliberate 
destruction  of  many  animals,  the  owners  believing  that  tuberculosis  was  being 
eliminated  from  their  flocks.  Aa  the  inquiry  into  the  cause  of  poultry  diseases 
becomes  more  general,  it  is  probable  that  this  affection  will  be  occasionally  encoun- 
tered, and  unless  its  nature  is  recognized  it  may  in  some  instances,  like  the  sheep 
disease,  lead  to  an  unwarranted  destruction  of  property. 

In  addition  to  its  importance  iu  differentiating  tuberculosis  it  is  in  itself  a  malady 
worthy  of  careful  attention.  The  fact  that  it  has  already  appeared  in  two  flocks  in 
the  District  of  Columbia  and  also  iu  the  States  of  North  Carolina  and  Virginia, 
shows  that  the  infesting  cestode  is  quite  widely  distributed  in  this  country.  It  is 
highly  probable  that  the  total  loss  it  occasions  both  from  deaths  and  from  the  shrink- 
age of  poultry  products,  due  to  the  chronic  course  of  the  disease  it  produces,  is  very 
large.    »    *  * 

Diagnosis. — Tuberculosis  is,  as  before  stated,  the  only  known  disease  for  which 
this  affection  is  liable  to  be  mistaken,  and  it  is  of  much  importance  that  the  two 
diseases  should  not  be  confounded.  The  diagnosis  has  not  in  my  experience  been 
diflicult,  as  in  every  case  the  attached  tapeworms  were  readily  detected  upon  a  close 
examination  of  the  intestinal  contents,  or  of  the  mucous  membrane  of  the  infected 
portion  of  the  intestine.  However,  the  worms  are  quite  small  and  could  easily  be 
overlooked  in  a  hurried  or  cursory  examination.  In  case  of  doubt,  if  the  affected 
intestine  is  opened  and  the  mucous  surface  washed  carefully  in  a  gentle  stream  of 
water,  the  small  worms  will  bo  observed  hanging  to  the  mucous  membrane.  This 
discovery,  in  the  absence  of  lesions  in  the  liver  or  other  organs,  would  warriint  the 

'  Animal  parasites  of  sheep.  Bureau  of  Animal  Industry,  Department  of  Agricul- 
ture, 1890,  p.  165. 
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diagnosis  of  the  tapewoim  disease.  Althongli  maoli  is  written  concetning  tabercn- 
losis  in  fowls,  especially  in  Europe,  the  investigations  of  poultry  diseases  by  this 
Bnrean  have  thns  far  shown  that  it  is  not  common  among  fowls  in  this  conntry. 

TAPBWOEM-INPECTED  FOWLS  AS  FOOD. 

None  of  the  tapeworms  of  birds  are  transmissible  to  man  in  any  stage 
of  their  development,  and  the  presence  of  tapeworms  in  the  intestine 
of  fowls  does  not  in  itself  warrant  the  condemnation  of  their  bodies  as 
an  article  of  food. 

PEEVENTION. 

From  the  nature  of  the  intermediate  hosts  (fresh-water  crustaceans) 
of  the  tapeworms  of  aquatic  birds  it  is  evident  that  nothing  can  be 
done  to  prevent  the  introduction  of  larval  tapeworms  into  ducks  and 
geese,  if  these  animals  are  allowed  to  visit  ponds.  Confining  the  ani-. 
mals  to  frequently  flushed  artificial  tanks  will,  however,  prevent  tape- 
worm infection. 

With  chickens,  the  outlook  is  somewhat  better.  An  extermination 
of  slugs  will  insure  immunity  against  Davainea  proglottina,  but  no  pre- 
cise directions  can  be  given  to  prevent  chickens  from  becoming  infected 
with  other  tapeworms  until  the  life  history  of  these  parasites  is  better 
understood.  It  will  be  well,  however,  to  keep  chickens  housed  in  the 
morning  until  the  sun  is  well  up  and  the  ground  is  dry,  for  they  will 
thus  be  less  likely  to  meet  with  the  supposable  intermediate  hosts  of 
other  worms. 

Absolutely  nothing  can  be  done  at  present  looking  to  a  prevention 
of  the  transmission  of  tapeworms  of  wild  birds  to  the  domesticated 
fowls  through  known  or  unknown  intermediate  hosts,  except  to  prevent 
the  domesticated  ducks,  geese,  etc.,  from  visiting  ponds. 

There  is,  however,  considerable  outlook  for  improvement  if  different 
kinds  of  fowls  are  alternated  in  succeeding  years  upon  the  same  ground, 
or  if  the  runs  and  yards  of  fowls  are  occasionally  changed.  Prom 
the  table  (p.  10)  it  will  be  seen  that  thus  far  none  of  the  tapeworms  of 
chickens  are  known  to  occur  in  turkeys.  Whether  this  immunity  of 
chickens  to  turkey  worms  and  turkeys  to  chicken  worms  is  real  or 
apparent,  however,  is  yet  to  be  scientifically  determined.  Should 
it  prove  to  be  real,  then  an  alternation  of  flocks  of  turkeys  and  chick- 
ens in  different  years  will  probably  insure  practical  immunity  of  both 
birds  from  any  serious  outbreaks  of  tapeworm  disease.  If,  however, 
turkeys,  or  chickens,  as  the  case  may  be,  are  raised  upon  the  same 
grounds  year  after  year,  it  is  only  natural  that  those  grounds  should 
become  thoroughly  infested  with  the  larval  stages  of  tapeworms  and  that 
fresh  outbreaks  of  tapeworm  disease  should  appear  from  time  to  time. 

Alternating  flocks  of  geese  and  ducks  promise  similar  but  less  satis- 
factory results. 

The  safest  plan  to  prevent  the  spread  of  poultry  worms  would  be  to 
destroy  the  manure  from  infcpte^  fp^ls,   If  0»e  is  not  'willing  to  clo 
llXOa-Uo.  12 — a 
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this,  however,  because  of  its  commercial  value,  he  should  at  least  take 
steps  to  prevent  further  infection  from  it.  If  the  sick  chickens  are  con- 
fined to  a  comparatively  small  space  their  droppings  can  easily  be  col- 
lected and  placed  in  a  strong  barrel,  to  which  the  access  of  snaDs,  slugs, 
worms,  etc.,  should  be  guarded  against.  It  is  not  known  how  long  the 
eggs  of  poultry  tapeworms  will  live,  but  it  seems  very  doubtful  to  me 
whether  they  could  live  many  months  in  such  a  barrel  if  placed  in  a  dry 
spot.  It  seems  almost  certain  that  they  could  not  live  through  the  win- 
ter. The  temperature  required  to  kill  the  eggs  has  likewise  not  yet 
been  determined,  but  probably  50°  0.  to  60°  0.  (122°  F.  to  140°  F.)  would 
suffice.  Sulphuric  acid  (10  per  cent)  or  quick  lime  is  an  excellent  dis- 
infectant for  faeces  containing  eggs  of  parasites. 

Theproper  care  of  the  manure  from  infected  fowls  is  unquestionably  the 
most  importoMt  preventive  measure  against  tapeworm  disease. 

TKBATMENT. 

The  treatment  of  tapeworm  disease  in  the  domesticated  fowls  must 
for  the  present  be  more  or  less  experimental,  as  the  records  in  this  line 
are  extremely  limited. 

The  first  rule  to  be  carried  out  in  all  cases  of  diseased  animals, 
whether  chickens,  turkeys,  geese,  ducks,  or  others,  is  to  isolate  them 
from  the  rest  of  the  flock  and  keep  them  confined  until  they  have 
recovered.  The  second  rule  is  to  destroy  the  droppings  of  all  animals 
known  to  be  infected  with  parasites,  or  if  the  manure  is  needed  as  fer- 
tilizer, it  should  be  treated  in  such  a  manner  so  as  to  kill  the  ova. 
These  two  rules  can  be  easily  carried  out,  and  if  a  poultry  raiser  or  a 
stock  raiser  is  not  willing  to  set  aside  a  small  yard  for  the  isolation  of 
the  sick  animals,  where  their  droppings  can  be  easily  collected  and 
taken  care  of  every  day,  it  is  almost  useless  for  him  to  administer 
anthelmintics  to  his  fowls  or  other  animals. 

The  chief  drugs  used  against  tapeworms  are :  Extract  of  male  fern, 
turpentine,  powdered  kamala,  areca  nut,  pomegranate  root  bark,  pump- 
kin seeds,  and  sulphate  of  copper  (bluestone), 

Areca  nut. — According  to  Ziim,  powdered  areca  nut  is  the  best  tape- 
worm remedy  for  fowls,  but  he  calls  attention  to  the  fact  that  turkeys 
are  unfavorably  affected  by  this  medicine. 

Ziirn  advises  the  administration  of  powdered  areca  nut  in  doses  of  2 
to  3  grams  (=30  to  45  grains),  mixed  with  butter  and  made  into  pills. 

Liquid  extract  of  male  fern  is  very  effectual  against  tapeworms. 
Hutcheon  advises  a  teaspoonful  for  young  ostriches  three  to  four  months 
old,  to  a  tablespoonful  for  a  full-grown  ostrich;  it  may  be  made  into  a 
pill  with  flour. 

Turpentine  may  be  given  to  ostriches  in  doses  of  a  desertspoonful  for 
chicks  three  to  four  months  old,  to  two  tablespoonsful  for  a  full-grown 
bird;  its  action  is  much  more  effective  when  combined  with  a  purgative, 
such  as  linseed  or  castor  oil.  (Hutcheon.) 
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The  Bureau  has  recently  made  the  following  experiments  upon 
chickens  to  determine  in  what  doses  turpentine  may  be  administered 
to  them  without  danger.  As  in  the  experiments  with  bluestone  cited 
below,  a  small  rubber  tube  was  inserted  through  the  mouth  to  the 
crop,  and  the  medicine  forced  through  the  tube  with  a  large  bulb  pipette. 
This  insured  the  deposit  of  the  entire  dose  into  the  crop,  and  proved  to 
be  a  most  excellent  method  of  administering  the  liquid,  since  it  caused 
no  pain  to  the  animal,  a  chicken's  gullet  being  quite  large  and  easily 
admitting  a  i^-iuch  (outside  measurement)  rubber  tube.  . 

No.  121.  Full-grown  chicken. 

Jan.  13,  dosed  with  5'='=  turpentine.    Eflt'ects:  Slight  diarrhcea. 

Jan.  16,  dosed  with  15'^'  turpentine.  Effects:  Severe  diarrhoea;  animal  sick  and 
listless ;  complete  recovery  in  three  days. 

No.  122.  One-year-old  chicken.  , 

Jan.  13,  dosed  with  10'"  turpentine.    Effects:  Moderate  diarrhoea. 

Jan.  16,  dosed  with  25'="  turpentine.  Effects:  Very  severe  diarrhoea ;  animal  ciuite 
sick  and  refused  food;  complete  recovery  in  six  days. 

No.  123.  Full-grown  chicken. 

Jan.  14,  dosed  with  15"=  turpentine.   Eifects :  Moderate  diarrhoea. 
Jan.  16,  dosed  with  30""  turpentine.   Effects:  Very  severe  diarrhoea;  animal  very 
sick  and  refused  food;  complete  recovery  in  six  days. 

After  performing  these  preliminary  experiments  in  the  laboratory  I 
requested  Dr.  Schroeder  to  treat  a  larger  number  of  fowls  at  the  Ex- 
periment Station  with  doses  of  15""  turpentine,  noting  the  age,  sex, 
weight,  etc.,  of  the  animals.  Of  these  experiments  he  has  handed  me 
the  following  notes : 

Each  chicken  in  the  following  table  received  a  dose  of  one-half  ounce  (14.785"")  of 
spirits  of  turpentine  injected  through  a  rubber  tube  directly  into  the  crop.  The  ex- 
periments took  place  from  February  19  to  February  25,  1896. 
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126.  5 

127.  9 

128.  S 

129.  9 
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Variety. 


Black  mongrel  

 do  

....do   

....do  

....do  

Black  and  white 
mongrel. 

 do  

....do   

White  mongrel . . . 

Butf  mongrel  

Plymouth  Kock . . . 

....do   

....do  , 

...do  

....do  

....do  , 

....do  

....do  , 

Leghorn  

Brown  Leghorn. . , 

 do  , 

Buif  Leghorn  

...do   

Black  Spanish  — 

 do  

...do  

...do  

Hamburg  

 do  

Game  

...do  


Weight. 


Lbs. 


Oz. 


Approximate 
age. 

YearH  |  Months 


10 
7 

7.5 
3.5 
5 

9.5 
10.5 


9.5 
7.5 
2 


9.5 
9.5 
13.5 
10.5 
10.5 
6 

6.5 
12 
10 

3,5 

5 
10 

6 

1.5 
8 

a 

12 


1  i  10 


2-3 
3 
1 
1 
1 
1 

1 
1 


4 
2 

2-3 
3 
3 
3 
2 
1 
5 
1 
i 
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KemarkB. 

[cf    roosters,  $  =heii8.] 


Two  to  three  hours  after  the  drag  was  given 
the  chickens  acted  depressed  and  uneasy. 
Later  the.y  showed  great  drowsiness,  were  ex- 
tremely  thirsty,  and  passed  large  quantities 
of  fluid,  but  very  little  solid  fseces.  In  a  few 
cases  the  respiration  was  labored.  All  the 
animals,  with  the  exception  of  No.  151,  made 
a  good  recovery  iu  from  48  to  60  hours. 


As  far  as  it  is  possible  to  determine  any 
difference  in  the  action  of  turpentine  on  the 
different  chickens  from  the  small  number  in- 
cluded iu  the  experiment,  it  seems  as  if  the 
Black  Spanish  suffered  more  severely  than 
the  other  varieties.  No  difference  was  no- 
ticed between  the  hens  and  roosters,  but 
the  younger  and  lighter-weight  animals  re- 
sponded more  than  the  older  and  heavier 
chickens. 

Chicken  No.  151  died  abont  twenty-eight 
hours  after  being  dosed.  Post-mortem:  In- 
testine almost  throughout  its  entire  length 
congested  In  form  of  fine  points;  liver  en- 
gorged with  blood ;  heart,  muscle  pale,  ven- 
tricles  empty;  kidneys  apparently  normal; 
one  lung  considerably  congested  (possibly 
some  turj>entine  entered  the  windpipe) ;  no 
parasites  in  the  intestine.  Previous  to  death 
chicken  showed  conaidera1)le  diffioolty  in 
breathing. 
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Thus,  out  of  32  chickens  dosed  with  half  an  ounce  (about  15""',  about 
1  tablespoonful,  about  2  dessert-spoonfuls,  about  i  teaspoonfuls)  of 
spirits  of  turpentine,  one  died.  In  another  case  dosed  with  25"'',  in  still 
another  dosed  with  SO""  (about  1  ounce,  or  2  tablespoonfals)  of  turpen- 
tine-the  animals  were  very  sick,  but  recovered. 

It  will  be  well,  therefore,  to  make  half  an  ounce  (about  15"°,  or  1  table- 
spoonful)  the  maximum  dose.  As  a  safe  rule,  we  can  adopt  1  teaspoon- 
fnl  (about  4™,  about  one-eighth  on  an  ounce)  to  3  teaspoonfuls  (about 
12°",  about  three-eighths  of  an  ounce)  as  the  dose  for  chickens,  the  size 
of  the  dose  being  determined  by  the  size  of  the  chicken. 

It  will  be  noticed  that  the  above  experiments  were  made  to  deter- 
mine how  much  turpentine  could  be  safely  given  to  chickens.  As 
there  was  no  outbreak  of  tapeworm  disease  among  the  fowls  used  in 
the  experiment,  no  observations  could  be  made  on  the  effects  of  the 
medicine  upon  the  tapeworms  which  occur  in  chickens.  Turpentine  is, 
however,  one  of  the  recognized  remedies  against  tapeworms. 

Powdered  Icamala. — M^gnin  states  that  very  good  results  followed  the 
use  of  this  drug,  mixed  with  the  food,  against  tapeworms  of  pheasants. 
Hatcheon  advises  for  ostrich  chicks  one  month  old  1  drachm,  two 
months  old  IJ  drachms,  three  to  four  months  old  2  drachms,  eighteen 
months  old  1  ounce,  a  full-grown  ostrich  2  drachms  more.  It  does  not 
require  to  be  mixed  with  a  purgative.  Powdered  kamala  may  be  given 
mixed  in  a  little  milk  or  water,  or  it  may  be  made  into  pills  with  a 
little  flour  and  water. 

Pumpkin  seeds. — These,  according  to  Zurn,  are  not  well  borne  by 
turkeys  and  not  always  by  chickens,  but  it  would  be  well  to  experiment 
further  with  them. 

Pomegranate  root  barJc. — Very  effective  against  tapeworms  in  ostriches, 
but  must  be  given  in  large  doses  and  followed  by  a  purgative.  (Hutch- 
eon). 

Sulphate  of  copper  (bluestone). — This  is  an  excellent  tseniacide  in  calves 
and  lambs  but  the  doses  for  fowls  have  not  been  determined. 

In  some  experiments  which  are  now  in  progress  I  have  given  60'='^  of  a  solution  of 
1  ounce  sulphate  of  copper  to  3  pints  of  water  to  a  full-grown  hen  without  noticing 
any  ill  elfects  from  the  dose.  Thiirty  of  the  same  mixture  killed  a  half-grown 
rooster  within  twenty-four  houis.  Upon  post-mortem  it  was  found  that  the  worms 
in  the  intestine  were  dead.  Another  half-grown  chicken  was  dosed  with  45''-'^  of  the 
same  mixture  and  bore  the  dose  very  well. 

I  am  not  prepared  to  recommend  bluestone  for  chickens  at  present,  except  in  experi- 
ments, and  would  direct  attention  to  the  danger  of  allowing  the  solution  to  enter  the 
windpipe,  as  a  very  small  dose  of  this  solution  will  kill  a  fowl  if  the  medicine  reaches 
.the  respiratory  organs.  As  a  safe  method  of  experiment,  I  have  inserted  a  thin  rub- 
ber tube  to  the  crop  (a  catheter  would  answer  equally  as  well)  and  forced  the  medi- 
cine through  this  tube.  This  method  obviates  the  danger  mentioned  and  is  borne 
very  well  by  tlie  chickens.  I  caution  again,  that  a  large  series  of  experiments  in 
this  line  is  needecl  before  bjuestoue  cm  be  recommended  for  general  use  in  dosing 
fowls, 
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Perroncito  advises  the  following  treatment  for  tapeworms  in  chick- 
ens (dose  for  one  chicken) : 

(1)  Aloes  (socotrine  or  caballine),  15  to  20  centigrams.  The  animal 
is  fasted  the  same  day. 

(2)  Pumpkin  seeds,  40  to  50.  Administered  to  each  chicken  on  the 
second  day.    Or — 

(3)  Male  fern,  powdered,  100  grams.    Mixed  in  bran. 

All  of  the  above  medicines  should  be  procured  as  fresh  as  possible. 
Many  failures  in  treating  for  tapeworms  are  due  to  the  fact  that  old 
drugs  have  been  used  which  had  lost  their  anthelmintic  properties. 


PART  II. 


CLASSIFICATION. 

Part  II  contains  the  descriptions  of  the  tapeworms  found  in  poultry 
and  a  discussion  of  the  different  species,  and  it  is  placed  for  the  most 
part  in  fine  type  because  of  its  rather  technical  nature.  There  are, 
however,  a  number  of  points  mentioned  under  the  various  species  which 
are  necessary  to  the  poultry  raiser  who  desires  to  obtain  a  tliorough 
knowledge  of  this  subject.  I  have  endeavored  to  bring  together  in 
Part  II  the  entire  history  of  each  species,  in  order  to  show  the  exact 
status  of  our  present  knowledge  of  the  group. 

The  Bureau  is  gradually  collecting  the  original  types  of  many  of  these 
species,  with  a  view  to  revising  the  entire  groui)  and  placing  it  upon  a 
more  scientific  basis.  It  is  our  desire  also  to  obtain  all  the  material 
possible  from  various  parts  of  this  country,  and  we  invite  poultry  raisers, 
etc.,  to  send  us  specimens  they  may  find  in  their  birds.  The  Bureau 
will  furnish  bottles  of  alcohol  or  formalin,  and  mailing  cases  for  such 
sendings.  All  correspondence  should  be  directed  to  Dr.  D.  E.  Salmon, 
Chief  of  the  Bureau  of  Animal  Industry,  United  States  Department  of 
Agriculture,  Washington,  D.  0. 

Worms  sent  to  us  for  study  or  identification  should  first  be  washed  in 
warm  water  and  then  placed  in  alcohol  or  in  the  preserving  fluid  fur- 
nished by  the  Bureau. 

The  following  classification  by  genera  is  largely  based  upon  the 
papers  by  Blanchard  (1891B)  and  Eailliet  (1892B  and  1893).  In  the 
specific  diagnoses,  the  original  descriptions  and  figures  have  been 
consulted  as  far  as  possible  and  data  derived  from  them  have  been 
combined  with  more  recent  diagnoses  and  descriptions. 

It  would  be  well  if  authors  making  and  publishing  specific  deter- 
minations in  this  group  would  preserve  their  specimens  in  some  way, 
so  that  they  may  be  used  by  later  writers  on  the  subject,  for  in  many 
of  the  species  described  below  the  determination  can  be  looked  upon 
only  as  approximate  and  provisional.  The  specific  determination  of 
these  forms  is  of  much  greater  importance  from  a  practical  standpoint 
than  is  generally  assumed,  for  an  exact  knowledge  of  the  species  is 
necessary  as  a  foundation  for  general  preventive  measures. 

Nomenclature. — In  several  places  where  it  is  perfectly  evident  that 
the  parasites  are  now  sailing  under  wrong  names,  I  have  corrected  the 
names  according  to  the  international  rules.  In  the  majority  of  cases, 
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however,  I  postpone  changes  until  I  can  complete  a  revision  of  the 
entire  group  based  upon  original  material. 

In  the  systematic  arrangement  given  below  keys  are  given  not  only 
to  the  species  of  adult  tapeworms  of  domestic  fowls,  but  also  to  some 
closely  allied  forms.  The  allied  genera  and  subfamilies  are  given  in 
the  keys  in  order  to  show  the  general  relationships  of  the  group. 

The  tapeworms  of  fowls  belong  to  two  families,  the  Bothriocephalidce 
and  TwniidcB. 

Eegarding  the  generic  position  of  the  tapeworms  of  domesticated 
fowls  it  may  be  stated  that  up  to  within  very  recent  years  nearly  all 
of  the  forms  have  been  placed  in  the  collective  genus  Tcmia.  To 
E.  Blanchard  and  A.  Eailliet  is  due  the  chief  credit  of  pointing  out  the 
absolute  absurdity  of  uniting  these  forms  generically  with  such  forma 
as  Tcenia  solium  of  man.  True,  other  authors  had  recognized  the  great 
difference  in  some  characters,  but  the  group  is  such  a  difficult  one  to 
handle  that  helminthologists,  either  from  lack  of  time,  material,  or  cour- 
age, have  carefully  avoided  any  attempt  at  a  natural  classification. 

Blanchard  brought  some  order  into  the  group  in  1891  by  proposing 
the  new  genera  Davainea  and  JEehinocotyle  for  certain  forms,  while 
BaUliet  followed  up  the  work  by  proposing  the  genera  Drepanidotmnia, 
Dieranotcenia,  and  Bothriotcenia  for  certain  other  forms.  These  five  new 
genera,  together  -with.  Mesocestoides,  Ophryocotyle,  Cotugnia,  and  Amabilia 
enable  us  to  make  a  provisional  classification  by  genera.  It  should, 
however,  be  remembered  that  this  classification  is  necessarily  provi- 
sional in  nature,  as  the  internal  anatomy  of  these  worms  is  as  yet  very 
poorly  understood,  and  a  thorough  study  of  that  subject  will  probably 
result  in  great  changes. 

Eegarding  the  species  it  may  be  again  remarked  that  a  considerable 
number  of  different  forms  have  been  described,  but  that  a  number  of 
these  species  will  unquestionably  fall,  while  new  species  will  have  to 
be  described  for  forms  which  are  not  yet  recognizable  as  distinct. 


ANALYTICAL  KEY  TO  FAMILIES  AND  GENERA. 

(For  genera  already  recorded  in  poultry  folloto  italics.) 

■  Head  with  two  elongated  grooves  or  slit-like  suckers  ;  rostel- 
lum  wanting;  uterus  with  special  pore;  genital  pores 

generally  dorsal  or  ventral   bothriockphalid^,  2 

Head  with  four  cup-shaped  suckers;  rostellum  present  hut 
not  always  evident;  uterus  without  any  special  pore; 

genital  pores  generally  marginal   T^NilDiE,  7 

-Head  is  (alwaysl)  absent   17 

f  Body  without  external  segmentation;  head  without  suckers, 

2  J    or  two  weak  slit-like  suckers  develop  {Ligulin(B)   ligula,  p.  27 

'  1  Body  with  external  segmentation;  head  with  two  elongate 
I    slit  or  groove-like  suckers   bothriocbphaliNjE,  3 

,  Genital  organs  single  in  each  segment  -   4 

I  Genital  organs  double  in  each  segment   6 
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9.< 


10, 

11. 
12, 
13. 

U. 


15..; 


i&cnitoJ  j)ore«  lateral  (marginal)   bothmotjenia,  p.  26 

Genital  pores  ventral  or  dorsal   5 

{Penis,  vulva,  and  uterus  open  ventro- median   bothmockphalus,  p. 25 

Penis  and  vulva  ventro-median ;  uterine  pore  dorso- 
median   ptychobothrium 

(  Penis,  vulva,  and  uterus  open  ventrally   kkabbea 

(  Penis  and  vulva  ventral ;  uterus  opens  dorsally   diplogonoporus 

(  Genital  pores  ventro-median  (gen.  Mesocestoides)   mesocbstoidiNjB,  p.  28 

\  Genital  pores  lateral  (marginal)   8 

Head  never  provided  with,  hooks ;  uterus  transverse  or 
reticulate;  egg  generally  with  pyrlform  body;  larval 

stage  not  known ;  adults  in  herbivorous  mammals..  anoplocephaiin.s;,  p. 28 
Sead  nearly  always  provided  with  hooks  (T.  saginata 

exception,  see  also  Symenolepis)  

'  Egg  with  thin  outer  shell  and  thick  bro  wn  inner  shell ; 
uterus  median  and  longitudinal  with  lateral  branches ; 
larval  stage  a  Cysticereus,  Ccenurus  or  an  Echinococcus 
generally  inherbivora;  adults  in  carnivorous  mam- 
mals  

Egg  with  thin  transparent  shells ;  frequently  in  egg  cap- 
sules, in  some  eases  scattered  through  the  segment ;  head 
nearly  always  armed  with  hooklets  on  roatellum;  larval 

stage  a  cyslicercoid  ;  adults  in  birds  and  mammals  

I  Suckers  unarmed  

<  Suckers  ai-med  with  minute  hooklets  (with  four  exceptions 

(    known  only  iu  birds)  

(  Genital  pores  double  

I  Genital  pores  single,  irregularly  alternate  or  unilateral  

j  Two  submedian  ovaries  in  each  segment   

\  One  median  ovary  in  each  segment  

5 Several  rows  of  hooks  upon  rostellnm  
A  single  rate  of  hooks  upon  rostellum  

f  Dorsal^  root  of  hooks  much  longer  than  ventral  root  or 
I    prong;  ventral  root  very  short ;  hooks  8  to  IS  (rarely  to 

I     ^6)  in  number;  known  only  in  birds   drepanidoTjENIA,  p 

Dorsal  root  of  hooks  about  the  same  length  as  ventral  root 

y    and  prong  

Dorsal  root  shorter  than  prong  or  ventral  root;  hooks  gen- 
erally less  than  20  in  number  (range  from  10  to  26) ; 
genital  pores  unilateral  or  irregularly  alternate;  known 

only  in  birds  

Dorsal  root  longer  than  prong  or  ventral  root;  if  ros- 
tellum  is  armed  there  are  24  to  30  hooks  present;  gen- 
ital pores  unilateral  (on  left  of  segments) ;  3  testicles 
normally  present  in  each  segment;  retractile  rostel- 
lum  armed  with  minute  hooklets  or  rudimentary  and 
unarmed;  eggs  with  3  envelopes;  parasitic  in  man, 
chiroptera,  insectivora,  rodents,  and  insectivorous 

birds ;  larval  stage  in  insects  or  myriapoda   HYMBNOI.EPIS,  p.  31 


9 


TiESrUN^,  p.  28 


DIPYLIDILN.S;,  10 
11 

16 

12 

u 

13 

amabilia,  p.  31 

DIPYLIDIUM,  p.  29 
COTUGNIA,  p.  29 


36 


15 


DICHAN OT^KIA,  p.  32 


'As  the  terms  anterior  and  posterior  in  referring  to  the  roots  of  the  hooks  are 
reversed  by  some  authors,  I  suggest  the  use  of  the  words  dorsal  and  ventral  in  their 
place.  These  words  are  not  open  to  misinterpretation,  the  dorsal  root  being  a  con- 
tinuation of  the  dorsum  of  the  prong;  the  ventral  root  lies  under  the  prong. 
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17. 


SooTct  on  suckers  arranged  in  circular  rows  on  border; 
hooks  on  rostellum  resemble  a  hammer  in  form  and  ar- 
ranged in  a  double  rmv;  with  four  exceptions  known 

only  in  birds  

Hooks  on  suckers  arranged  in  several  transverse  rows; 
hooks  of  infundibulum  very  small  (4  //)  arranged  in 

a  single  row ;  known  only  in  birds  

Hooks  on  suckers  arranged  in  one  median  set  and  two  lat- 
eral sets;  hooks  on  rostellum  provided  toith  long  dorsal 
root  and  arranged  in  a  single  row  ;  known  only  in  birds . 

1 Anterior  extremity  of  strohila  expanded  inform  of  a  ham- 
mer   
Anterior  segments  become  caliciform  and  function  as  a 
pseudoscolex  


DAVAINEA,  p.  45 

OPHBYOCOTYLE,  p.  56 

BCHINOCOTYLK,  p.  55 
FIMBRIARIA,  p.  60 
INDI0GENE8,  p.  60 


Family  BOTfiBIOCEFHALIDiE. 

Diagnosis:  Head  provided  with  two  groove  or  slit-like  suckers;  rostellum  want- 
ing; uterus  with  special  pore;  genital  pores  generally  (possibly  always)  dorsal  or 
ventral.   Type  genus:  BotAriooepJaZus  End.,  1808. 

The  tapeworms  of  birds  which  belong  to  this  family  are  classed  in 
two  (of  the  several)  subfamilies.  The  forms  recorded  for  the  domesti- 
cated fowls  are  of  little  importance  and  the  records  of  them  are  very 
incomplete.  Three  species  have  been  reported  from  poultry.  The  first 
of  these  {Ligula)  has  been  developed  experimentally  in  ducks  and 
pigeons;  a  second  species  {Bothriotwnia  longieollis)  has  been  recorded 
but  once  from  chickens,  and  a  third  form  (a  ^^Bothrioc^halide")  is 
recorded  once  from  a  pigeon. 

Subfamily  Bothriocephalinse. 

Diagnosis:  Body  with  distinct  external  segmentation ;  head  with  two  elongate  slit 
or  groove-like  suckers.   Type  genus :  Bothriocephalus  Eud.,  1808. 

This  subfamily  contains  among  other  forms  the  species  mentioned 
above  {Bothriotcenia  longicolUs)  from  chickens,  the  undetermined  genus 
and  species  from  the  pigeon  and  a  number  of  species  of  the  genus 
Bothriocephalus  found  in  wild  birds. 

Although  an  unimportant  subfamily  so  far  as  the  domesticated  fowls  are  concerned, 
it  is  quite  an  important  one  in  human  and  comparative  medicine.  Six  of  its  species 
{Bothriocephalus  latus,  B.  oristatus,  B.  cordatus,  B.  liguloides,  B.  Mansoni  and  Krabbea 
grandis)  occur  in  man,  while  several  forms  are  recorded  from  dogs. 

Genus  BOTHRIOCEPHALUS  Kudolphi,  1808. 
(1819,  Dibothrius  Eudolphi;  1850,  Dihothrium  Diesing.) 

IHagnosis:  Two  suckers  present;  penis,  vulva,  and  uterus  open  ventro-median. 
Type  species :  1  B.  latus  (Linn^,  1758),  Bremser,  1819. 

'  If  the  rules  of  nomenclature  were  strictly  adhered  to  there  would  be  a  general 
rearrangement  of  the  species  now  included  in  Bothriocephalus.  The  species  now 
known  as  Ptychobothrium  o7atneep«  (Goeze,  1782)  was  used  by  Eudolphi  as  the  first 
species  of  Boihrioc^halus,  but  within  recent  years  B,  latus  of  man  has  been  tacitly 
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No  species  of  this  genus  as  at  present  revised  (Blanchard,  1894,  p. 
699-702)  is  known  to  occur  in  domesticated  fowls,  although  the  pigeon 

Bothriocephalide^^  may  conveniently  be  placed  here  at  present;  several 
species  {B.  dendritious,  B.  ditremus,  B.  fissiceps,  B.  podicepedis)  are 
found  in  wild  birds.  For  Bothriocephalus  longicolUs  see  Bothriotcenia 
longicollis,  p.  26. 

1.  Bertkau's  Pigeon  Bothrlocephalus,  gen.  et  sp.  incert. 

Cornelius  (1875)  mentions  the  occurrence  of  a  tapeworm  in  a  carrier 
pigeon  at  Eberfeld;  he  states  that  it  was  a  true  Tcmia,  but  Bertkau,  in 
a  footnote  to  Cornelius's  paper,  remarks  that  it  is  a  Bothrioe^halide^" 
as  it  possessed  two  suckers. 

The  worm  was  yellowisli  wliite  in  color,  2i"J'  long ;  two  suckers  but  no  hooks  on 
the  head ;  neck  short ;  anterior  segments  very  short  and  straight,  segments  increasing 
in  breadth  to  6™"',  then  decreasing  again  toward  the  posterior  extremity;  margin 
of  strobila  serrate. 

The  host  had  been  listless  and  dull,  but  regained  its  natural  condition  after  the 
expulsion  of  the  worm. 

Bailliet  (1893,  p.  329),  in  referring  to  this  form,  mentions  also  a  case  recorded  by 
Itzigsohn  (Nendamm,  Brandenburg).  Dr.  Itzigsohn  was  called  to  see  a  child  which, 
he  was  assured,  had  vomited  a  worm,  and,  in  fact,  a  Bothrlocephalus  was  shown  to 
him.  An  investigation,  however,  showed  that  the  child  had  been  playing  witn  a 
pigeon,  killed  the  evening  before  by  the  child's  father;  upon  examining  the  bird  a 
similar  worm  was  found. 

From  the  data  given  it  is  utterly  impossible  to  determine  these  worms, 
and  it  appears  useless  to  attempt  it. 

Genus  BOTHRIOTiENIA  Eailliet,  1892. 

Diagnosis:  Two  suckers  present;  genital  pores  lateral  (marginal).  Type  species 
Bothriotainia  longicolUs  (Molin,  1858)  Eailliet,  1892, 

2.  BothtiotSBnia  longicollis  (Molin,  1858)  Baillet,  1892. 

(1858,  Dibothrivm  longicolle  Molin ;  1878,  Bothriocephalus  longicollis  (Molin,  1858)  von 

Linstow). 

Diagnosis :  18"""  to  27°""  long  by  4"""  wide.  Head  small,  claviform,  thick,  with  2 
marginal  oblong  suckers,  and  a  small  central  depression  on  the  summit.  Neck  long 
and  very  thin.  Body  tsenioid,  flat,  with  2  longitudinal  grooves.  Anterior  seg- 
ments very  short;  the  following  segments  almost  square,  overlapping;  posterior 
segments  transverso-elliptic,  thick  with  rounded  borders.    Gravid  segments  show  a 

understood  by  zoologists  as  representing  the  type  species  of  the  genus.  This  view, 
however,  can  not  bo  accepted,  as  Eudolphi  did  not  mention  this  form  among  his 
species  of  this  genus.  Strictly  speaking,  the  generic  name  Ptychobothrium  should 
fall  into  synonymy  under  Bothriocephalus  (type  B.  claviceps)  and  a  new  generic  term 
should  be  given  to  the  group  of  which  B.  latus  is  now  taken  as  type.  This  would, 
however,  be  a  radical  step  and  conld  be  taken  consistently  only  in  a  revision. 
Another  solution  of  the  problem,  which  would  have  the  advantage  of  creating  less 
confusion,  would  be  to  accept  another  species  as  type  of  Bothriocephalus,  iohtch 
must  obviously  be  one  named  by  Budolphi  in  1808-1810,  with  penis,  vulva  and  uterus 
opening  yentraUy. 
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mosaic  structure  of  dark,  angular  spots  due  to  egg  sacs.    Qenital  pores  unilateral, 
about  in  tlio  middle  of  the  margin. 
Development:  Unknown. 

Host:  Chickens  {Gallus  domesticus),  by  Molin. 
Distribution :  Pavia,  Italy  (by  Molin  and  Polonio). 

Molin  seems  to  be  the  only  author  who  has  made  any  original 
observations  on  this  worm,  and  these  are  not  extended  enough  to  give 
us  any  clear  idea  of  the  parasite  in  question.  The  egg  sacs,  unilateral 
pores,  and  the  central  depression  on  the  summit  of  the  head  recall 
Davainea  (vide  p.  45),  with  the  query  whether  Molin  was  really  not  in 
error  in  describing  two  suckers  instead  of  four.  Such  an  error  would 
be  an  extremely  easy  one  to  fall  into,  as  the  suckers  of  avian  cestodes 
are  frequently  indistinct  or  lost. 

At  all  events,  Molin's  original  specimens  should  be  reexamined,  as 
nearly  forty  years  have  now  passed  since  the  worm  was  first  found;  it 
has  not  been  collected  in  recent  years,  although  the  chicken  has  fre- 
quently been  examined  for  tapeworms. 

Subfamily  Ligulinae. 

Diagnosis:  Body  without  distinct  external  segmentation;  head  without  suckers, 
or  two  slit-like  suckers  may  develop;  genital  pores  ventral.  Type  genus  Ligula 
Bloch,  1782. 

Genus  LIGULA  Bloch,  1782. 

Diagnosis :  Body  not  segmented  externally,  but  the  genital  organs  are  repeated  and 
the  three  genital  pores  (penis,  vulva,  and  uterine  pore)  of  each  set  open  ventrally ; 
head  without  distinct  suckers,  or  2  longitudinal  slit-like  suckers  may  develop. 

lAfe  history :  The  larval  form  lives  in  the  abdominal  cavity  of  fish  (particularly 
Cyprinidce),  the  adult  in  the  intestine  of  various  piscivorous  birds. 

This  genus  does  not  normally  occur  in  domesticated  birds,  but 
Duchamp  (1876,  quoted  in  Duchamp,  1877)  infected  ducks  and  pigeons 
(1877)  with  the  larval  form  taken  from  the  tench  (Tinea  vulgaris);  he 
also  (1878A)  raised  the  adult  in  the  peritoneal  cavity  of  a  dog.  Donna- 
dieu  (1877)  fed  young  ligules  to  ducks,  and  after  twenty  to  thirty  hours 
found  adult  ligules  with  eggs  in  these  birds  in  some  of  his  experiments, 
although  in  other  infections  of  ducks  his  results  were  negative.  Biehm 
(1882)  also  succeeded  in  infecting  ducks  with  ligules. 

From  a  piacicultural  standpoint  the  immature  stage  of  this  parasite  is  of  consid- 
erable importance,  for  it  occasionally  gives  rise  to  serious  epizootics  among  fish  (for 
historical  review,  cf.  Donnadieu,  1877). 

A  large  number  of  species  have  been  insufficiently  described  by  various  authors. 
Donnadieu  unites  them  all  with  Schistocephalus  under  the  name  Diiothrium  ligula; 
other  authors,  however,  are  inclined  to  recognize  two  species,  i.  e.,  Zigula  uniseriaUt 
Kud.,  1810  (Syn.  1839,  L.  monogramma  Creplin),  and  Ligula  alternans  End.,  1810  (Syn. 
1839,  L.  digramma  Creplin).  The  term  L.  simplidssima  Bud.,  1802,  is  generally  applied 
to  the  asexual  form  in  fish. 

Genital  organs  simple,  imiserial  L.  uniserialis. 

Qenital  organs  double  and  alternating  .L.  altemaiu. 
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Family  TJENIIDiE 

Diagnonii:  Head  with  4  cup-shaped  suckers;  rostellum  present  but  not  always 
evident;  uterine  pore  wanting;  genital  pores  generally  marginal;  body  always 
segmented.    Type  genus :  Ttenia  Linn^,  1758. 

This  family  is  an  extremely  important  one  from  an  agriculttiral  stand- 
point as  all  tlie  tapeworms  of  domesticated  animals  (with  the  exception 
of  a  few  belonging  to  the  BothriocephaUdce)  are  classified  here.  Probably 
all  of  the  tapeworms  normally  found  in  poultry  belong  to  the  subfamily 
Dipylidiince. 

The  subfamily  Tajniitite'  (type  genus:  Tania  Linn^,  1758)  contains  mostly  large 
tapeworms,  the  adult  stage  of  which  lives  in  carnivorous  animals  (T.  saginata  of 
man,  T.  marginata  of  dogs,  for  instance)  while  the  larval  stage  lives  in  herbivorous 
animals  {Cysticercus  hovis  of  cattle,  C.  tenuioolUa  of  sheep,  cattle,  etc.). 

The  subfamily  ^»iopZocepftoZi»(B  (type  genus:  Anoplocephala  E.  Bl.,  1848)  contains 
most  of  the  adult  tapeworms  of  horses,  cattle)  sheep,  rabbits,  and  allied  animals. 

Subfamily  Mesocestoidinae. 

Diagnosis:  Head  with  four  suckers;  segments  distinct;  genital  pores  in  median 
ventral  line.   Type  and  only  genus :  Mesoeeatpides  Vaillant,  1863. 

Genus  lOZiSOCXISTOIDES  Vaillant,  1863. 

(1885,  Fiyohophysa  Hamann.) 

Diagnosis :  Char,  of  subfamily ;  a  single  egg  sac  present.  Type  species :  M.  amhi- 
guus  Vaillant,  1863. 

Eailliett  (1893,  p.  313)  places  Polonio's  Twnia  imbutiformis  of  wild 
geese  in  this  genus  as  a  species  inquirenda,  but  I  can  not  recognize 
Polonio's  description  and  figure  as  supporting  this  view  (vide  p.  58). 
This  genus  would,  therefore,  according  to  my  view,  be  without  any  rep- 
resentative among  the  parasites  of  domesticated  birds.  The  type  spe- 
cies M.  ambiguus  is  found  in  Gennetta  gennetta  (Linn6, 1758)  [  Viverra 
genetta],  and  one  species,  M,  lineatus  (Goeze,  1782)  Eailliett,  1893,  ia 
found  in  dogs  and  cats. 

Subfamily  Dipylidiinae. 

(1858,  Malacolepidota  Weinland — Soft-shell  tapeworms;  1863,  Cystoidece  Leuckart; 
Cystoidei;  Cystoidotwniw;  Tmnia  {Miorotcmia). 

Diagnosis:  Head  with  4  suckers;  rostellum  generally  armed ;  genital  pores  lateral 
(marginal),  single  or  double;  egg  with  thin  transparent  shells,  frequently  arranged 
in  egg  sacs,  in  some  cases  scattered  through  the  segments ;  larval  stage  a  cysticer- 
coid;  adults  in  birds  and  mammals.    Type  genus:  Dipylidium  R.  Leuckart,  1863. 

Probably  all  of  the  TceniidcB  of  birds  belong  to  this  subfamily, 
which  is  at  present  divided  into  nine  genera.  The  tapeworms  of  domes- 
ticated fowls  are  confined  to  the  five  genera:  Gotugnia,  Davainea, 
Dicranotcenia,  Drepanidotania,  and  Echinoeotyle. 

'  Syn.  1858,  Sclerolepidota  Weinland  (hard-shell  tapeworms) ;  Cysticw;  Cystotcmiw. 
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I.  Grenital  pores  double  and  opposite.    Suckers  unarmed. 

Three  different  genera  have  been  proposed  in  the  subfamily  DipylidiincB  for  forms 
■with  double  and  opposite  genital  pores,  but  they  have  been  very  poorly  defined  from 
one  another. 

The  genus  Dipylidium  contains  species  which  infest  mammals,  and  with  D.  caninum 
as  type  species  will  unquestionably  stand  as  a  good  genus.  In  birds  several  forms 
with  double  genital  pores  have  also  been  described.  Twnia  digonopora  Pasquale  in 
chickens  and  Tcenia  bifaria  Siebold  in  Aythya  nyroca  {Nyroca  leucophthalma)  have 
been  placed  by  Diamare  (1893A)  in  a  new  genus  Cotugnia,  which,  however,  he  fails  to 
define  distinctly  from  Dipylidium,  and  which  must  unquestionably  be  suppressed 
unless  better  characters  are  brought  to  its  support.  Diamare  (1893A)  has  also  pro- 
posed the  genus  Amabilia  for  Tmnia  lamelligera  in  the  flamingo  (PIuBnicopterua  anti- 
quorum). 

Too  little  is  known  of  the  other  forms  described  as  possessing  double  genital  pores 
to  allow  a  determination  of  their  generic  affinities,  and  speculation  in  this  direction 
would  simply  complicate  matters;  the  forms  which  must  be  taken  into  considera- 
tion are  Trenia  polymorpha  Rudolphi,  1819,  pars  (as  determined  by  Krabbe  1869,  p. 
301)  from  Securvirostra  avooetta  and  "  Tcenia  Icevis  Bloch  (Diesing) "  (see  Krabbe,  1869, 
p.  302),  from  Aythya  ferina  [^Ftiligula  ferina]. 

In  deference  to  my  Italian  colleague  Diamare,  I  adopt  his  genera  provisionally, 
postponing  final  opinion  in  regard  to  them  until  his  more  detailed  publication 
appears. 

a.  Two  submedian  ovaries  in  each  segment. 

a'.  Hooks  on  rostellum  arranged  in  several  rows. 

Genus  DIPYLIDIUM  E.  Lenckart,  1863.> 

(1858,  Alyaelminthus  Zeder,  1800,  partim  Weinland.) 

Diagnosis :  Eostellum  retractile,  armed  with  several  transverse  rows  of  altemating 
hooks;  hooks  with  small  roots,  the  base  being  discoidal;  mature  segments  elongate 
with  double  sets  of  genital  organs;  pores  double  and  opposite;  testicles  very  numer- 
ous, scattered  through  the  median  field;  ovary  bilobled ;  vitellogene  glands  distal; 
uterus  at  first  reticulate  among  the  testicles,  finally  resolving  itself  into  independent 
egg  sacs  containing  one  or  several  ova;  ova  with  double  transparent  membranes. 
Type  species:  D.  caninum  (Linn(5, 1767). 

'So  members  of  this  genus  have  as  yet  been  recorded  from  birds.  The 
type  species  J),  caninum  inhabits  the  intestine  of  dogs,  cats,  and  man ; 
its  larval  stage  lives  in  fleas  {Fulex  serraticeps  P.  irritans)  and  lice 
{Trichodectes  canis). 

a".  Hooks  on  liead  arranged  .in  a  single  row. 

Genus  COTUGNIA  Diamare,  1893.    (Gen.  inq.). 

Diagnosis :  Head  large,  with  a  rudimentary  retractile  rostellum  armed  with  a  large 
number  of  very  minute  booklets  arranged  in  a  single  row,  prong  thick  and  short, 
without  dorsal  root,  with  ventral  root  thin  and  elongate  toward  the  point.  Suckers 
large  and  unarmed.  Mature  segments  broader  than  long.  Genital  organs  double, 
opening  separately  each  on  its  respective  lateral  margin.  Uterus  composed  of  egg 
sacs.    Type  species:  Cotugnia  digonopora  (Pasquale,  1890)  Diamare,  1893. 

'For  full  bibliography  consult  Diamare's  monograph  (1893)  II  Genere  Dipylidium 
Lkt.  <Atti.  E.  Accad.  Scienze  fisiche  e  matematiche.  Vol.  VI,  ser.  2a,  No.  7,  31  pages, 
Splates.  Care  should,  however,  be  exercised  in  accepting  the  dates  given  by  P;amare 
as  many  typographical  errors  h£(.ve  crept  iotg  tlje  ]ji]^Uography, 
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This  genus  was  established  by  Diamare  for  a  tapeworm  which  occurs 
in  chickens.  The  diagnosis  as  at  present  given  by  Diamare  fails,  in 
my  opinion,  to  separate  the  genus  distinctly  from  Dijpylidium.  Two 
species  have  been  described,  but  insufficiency  of  details  in  the  specific 
diagnoses  does  not  allow  a  satisfactory  morphological  distinction  at 
present. 

i Found  in  chickens  C.  digonopora. 
Found  in  ducks  -  C.  bifaria. 

3.  Cotugnia  digonopora  (Pasquale,  1890)  Diamare,  1893.    The  douhle-pored  chicken 

tapeworm. 

(1890,  Twnia  digonopora  Pasquale.) 
[PI.  I,  figs.  1-11.] 

Diagnosis :  Strobila  40'°™  to  80'""'  long  by  8"""  broad  and  in  contracted  condition 
about  1""'"  thick ;  head  1.4"""  by  1.12'"'" ;  rostellum  with  a  crowded  crown  (-in  a  single 
row)  of  very  small  hooks  8.35  jn  long;  base  of  rostellum  0.22"""  by  0.15""";  suckers 
globular,  prominent,  0.35'"'"  in  diameter.  Neck  short.  Anterior  segments  broader 
than  long,  posterior  segments  longer  than  broad.  Genital  pores  doable  in  about- 
the  middle  of  the  lateral  margins ;  2  ovaries  in  each  segment ;  eggs  evideutly  ariaaged 
in  egg  sacs. 

Life  history:  Unknown. 

Host :  Chicken  ( Qallus  domesticus)  by  Pasquale. 
Geographioal  distribution :  Abyssinia,  by  Pasquale. 

Pasquale  (1890)  found  this  worm  quite  common  in  chickens  in  Mas- 
sowah  and  thinks  it  probable  that  the  poor  condition  of  the  fowls  was 
due  to  its  presence.  It  was  frequently  present  in  the  caeca  as  well  as 
in  the  small  intestine. 

4.  Cotugaia  bifaria  (von  Siebold,  1848)  Diamare,  1893.    The  double-pored  duck 

tapeworm. 

(1848,  Tcenia  bifaria  von  Siebold;  1871,  T.  tuberculata  Krefft  [nec  Eudolphi,  1819].) 

[PI.  II,  figs.  12-17.] 

Diagnosis:  Strobila  39"""  to  90'"™  long  by  (?)  broad.  Head  triangular,  with  coni- 
cal, pointed,  (?)  unarmed  rostellum  and  4  small  unarmed  circular  suckers;  neck 
short.  Proximal  segments  small,  narrow,  gradually  enlarged,  and  rectangular; 
distal  segments  the  largest,  subquadrate.  Genital  pores  double,  one  each  side  in 
about  the  middle  of  the  margin,  prominent  in  sexually  active  segments.  Male 
organs :  Testicles  few  in  number ;  each  vas  deferens  inflated  into  a  vesicnla  semin- 
alis  near  the  anterior  margin  of  the  segment,  somewhat  laterally  of  the  median  line ; 
from  here  the  seminal  canal  runs  diagonally  to  the  cirrus  pouch,  which  is  large ;  cir- 
rus covered  with  minute  spines.  Female  organs :  Not  well  understoood ;  evidently 
2  ovaries  present  in  the  posterior  portion  of  the  segment,  one  each  side  of  the 
median  line. 

Life  history :  Unknown. 

Tgpe  specimen :  Collection  Siebold  in  British  Museum. 

Hosts:  African  Teal  {Aythya  nyroca),  by  von  Siebold;  White-eyed  duck,  A.  avstralis 
(Gould),  by  Krefft. 

Geographical  distribution:   by  von  Siebold ;  Australia,  by  Kreift. 

Von  Siebold  (1848,  p.  147)  mentions  Tainia  bifaria  from  the  intestine  of  Anas  leu- 
cophthalmoa  (_=  Aythya  nyroca).    The  specimeus  possessed  double  genital  pores 
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Bimilar  to  Z>.  canirMtn.  Monticelli  (1889,  p.  325)  examined  these  specimens,  preserved 
in  the  British  Museam,  and  gave  a  short  diagnosis.  In  another  paper  (1891,  pp. 
151-153)  he  gives  a  more  extended  description,  together  with  figures.  He  did  not 
observe  hooks  on  the  head  but  will  not  deny  their  presence.  Monticelli  states  that 
Kreift's  species  "  T.  tuiercolata"  (  —  T.  tubereulata),  described  from  Aythya  australis 
(Gould),  is  identical  with  T.  bifaria.  Diamare  (1893,  p.  12)  places  T.  bifaria  in  the 
genus  Cotugnia. 

b.  One  median  ovary  in  each  segment. 

Genus  AMABIIiIA  Diamare,  1893.    (Gen.  inq.) 

Diagnosis:  Avian  cestode  with  double  lateral  genital  pores;  double  cirri;  ovary 
single  and  median.   Type  species:  Amahilia  lamelligera  (Owen,  1835)  Diamare,  1893. 

This  genus  was  proposed  recently  in  a  preliminary  communication  by  Diamare. 
A  more  complete  knowledge  of  the  worm  is  necessary  before  it  will  be  possible  to 
judge  whether  the  genus  is  well  founded  or  not.  No  member  of  the  genus  has  yet 
been  recorded  in  domesticated  fowls,  but  the  type  and  only  species  is  found  in  the 
flamingo. 

5.  Amabilia  lamelligera  (Owen,  1835)  Diamare,  1893. 
(1835,  Tainia  lamelligera  Owen.) 
[PI.  II,  figs.  18-20.] 

Diagnosis:  Strobila  120™™  to  170™™  long,  10.5™™  broad,  2.1™™  thick.  Head  almost 
globnlar;  rostellnm  cylindrical,  obtuse;  armature f  Neck  absent;  segments  very 
short.  Genital  pores  double;  ovary  single  and  median.  Ova  segregated  near  base 
of  penis. 

Moats:  ¥\am\ngo^  {Phwnicopterua  antiquorum). 

Geographical  distribution :  ?bySyke8;  France  by  Gervais;  ?  Sardinia  ( f  Cagliari) 
by  Ficalbi. 

ZI.  Q-enital  pores  singie.   Snckers  armed  or  unarmed. 
A.  Suckers  unarmed:  genera  Hymenolepis,  Dicranotwnia,  and  Drepanidotcenia. 

Genils  HTACBNOLIiPIS  Weinland,  1858. 

(1858,  Diplacanthus  Weinland  [nec  L.  Agaesiz].) 

Diagnosis :  Strobila  small  (filiform).  Head  small,  provided  with  a  retractile  rostel- 
lnm, well  developed  and  armed  with  a  single  crown  of  24-30  booklets,  or  rudimentary 
and  unarmed.  (Neck  long.  Segments  serrate,  much  broader  than  long,  rarely  less 
than  150  in  number.)  Genital  pores  marginal,  sinistral,  the  female  surface  of  the 
proglottid  representing  ventral.  Testicles  few,  generally  3  in  each  segment,  one 
left  and  two  right  of  the  median  line.  Gravid  segments  transformed  into  a  sac  full 
of  eggs;  eggs  surrounded  by  3  shells  separated  one  from  another.  Inner  shell  with- 
out pyriform  body,  but  occasionally  with  a  small  knob  at  each  pole.    Larva  is  a 

iQwen  states  that  his  specimens  were  collected  by  Lieutenant-Colonel  Sykes  "in  a 
Flamingo,  Phoeuicopterus  ruber,  Linn."  Diamare  states  that  his  own  specimens  were 
collected  by  "Professor  Ficalbi,  della  R.  Universita  di  Cagliari,"  from  "Phwnicopierus 
roseus."  According  to  Dr.  T.  S.  Palmer,  the  Old  World  flamingoes  are  P.  antiquorum 
Temm.  (syn.  P.  roseus  Pallas),  P.  eryihrwus,  and  P.  minor;  the  New  World  flamingoes 
are  P.  ruber  Linn.,  and  P.  igntpalliatus.  In  Owen's  time,  however,  all  flamingoes  were 
included  under  the  name  P.  ruber  Linn.  As  it  was  not  stated  where  Sykes  collected 
his  material  it  is  impossible  to  determine  the  host  species  definitely,  bat  npon  Pr. 
Palmer's  advice  I  take  P.  antiquorum  as  host. 
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Cryptooy»ti»  or  StaphyUcyitis;  intermediate  host  an  insect  or  myriapode.  Type 
^species:  S.  diminuta  (Rud.,  1819). 

■  (Revised  generic  oliaraoters  from  Blanchard,  1891C,  pp.  49-50.  I  inclose  in  brackets 
several  characters  which  I  can  hardly  look  upon  as  generic.  For  bibliography  see 
E.  Blanchard,  1891C.) 

Weinland  proposed  this  genus  with  T(Bnia  flavopunetata  as  type,  hut  as  this  form  is 
identical  with  Tania  diminuta  the  name  H.  diminuta  is  here  inserted  as  type  species. 
At  the  same  time  he  proposed  a  genus  Diplacanthus  (nec  L.  Agassiz)  with  TcBnia  nana 
von  Siehold  as  type  species.  The  term  Diplacanthus  mast  drop,  as  it  is  preoccupied, 
and  there  seems  to  be  no  good  grounds  for  separating  S.  nana  generically  from 
JT.  diminuta. 

Weinland  divided  fli/menoJepig  into  two  subgenera:  (1)  Lepidotrias 'WemlstaA,  1858 
(with  3  eggshells)  with  H.  murina  (Dujardin,  1845)  Weinland,  1858,  as  type  species, 
and  including  Twnia  sealarig,  scutigera,  tiara,  pistillum,  microstoma,  nasuta,  undulata, 
serpentulus,  crateriformis,  sinuosa  and  flavopunetata;  (2)  Dilepis  Weinland,  1858  (with 
2  eggshells),  with  T.  angulata  Rud.  as  type  species,  and  containing  T.  purpurata, 
poroM  and  lanceolata.  Of  these  forms  T.  sinwosa  (vide  Drepanidotcenia  sinuoaa  p.  40) 
and  T.  lanceolata  (vide  Dr.  lanceolata  p.  36)  occur  In  domestic  fowls. 

Most  of  the  species  of  this  geuas  are  parasitic  in  mammals,  but 
Weinland  included  a  number  of  avian  tapeworms  in  Hymenolepis. 
Blanchard  (1891C,  pp.  68-69)  discusses  the  forms  and  concludes  that  only 
four  avian  species  can  be  included  here  with  any  degree  of  probability. 
These  species  mentioned  below  do  not  occur  in  domesticated  fowls. 

Hymenolepis  serpentulus  (Schrank,  1798)  Weinland,  1858.  (Syn.  1798,  Tcenia  serpen- 
tulus Schrank  [nec  Duj.,  1845]),  found  in  Oriolus  galbula,  Corvus  comiie,  C.  corone,  C. 
frugilegus,  C.  monedula,  Nudfraga  caryoeataotes,  Garrulus  glandarius,  Pica  caudata, 
Picus  aurulentus. 

Hymenolepis  angulata  (Rud.,  1810)  Weinland,  1858.  (Syn.  1810,  Tania  angulata  Rud. ; 
1845,  T.  serpentulus  Duj .  [nec  Schrank,  1798] ) ;  found  in  Nudfraga  caryocatactes,  Tardus 
atngularia,  T.  iliacus,  T.  merula,  T.musicus,  T.  pilaris,  T.saxatilis,  T.torquatus,  T.visd- 
vorus,  Oriolus  galbula.  Pica  caudata. 

Hymenolepis  nasuta  {KnA.,  1802),  Weinland,  1858.  (Syn.  1802,Tte«iam(WutoRudolphi) ; 
found  in  Parus  major,  P.  caudatus,  P.  coeruleus,  P.  cristatus,  P.palustris. 

Hymenolepis  farciminalia  (Batsoh,  1786),  R.  Bl.,  1891.  (Syn.  1786,  Tania  farciminalis 
Batsch;  1845,  T.  undulata  Duj.);  found  in  Sturnus  vulgaris,  Garrulus  glandarius. 


Diagnosis :  Rostellnm  provided  with  a  single  row  of  short,  uniform  hooks,  gener- 
ally few  (10-26)  in  number,  with  the  ventral  root  equal  to  or  longer  than  the  dorsal 
root,  and  forming  with  the  prong  a  small  pitchfork.  Type  species:  Dicranotcenia 
eoronula  (Dujardin)  Railliet. 

Development :  The  larval  cysticercoids  develop  in  small  crustaceans. 

Prom  the  characters  thus  far  given  it  is  very  difftcult  to  distinguish 
this  genus  from  Hymenolepis. 

^Genital  pores  alternate;  rostellnm  with  12  hooks  32  fi  long; 


Eostellum  with  18  to  26  hooks  13  fitoll  M  long;  found  in  ducks     D.  eoronula,  p.  33 


Hooks  27  to  32  yu  long ;  found  in  swans  and  big  scaup  duck  . .  D.  <equal>ilis,  p.  33 
Boofes  47    to  66  /<  long ;  fousd  iu  wild  dncke  X),  furoigera,  p.  34 


Genus  DICRAKTOT^SinA  Railliet,  1892. 


D.  sphenoides,  p.  35 
2 


3 
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a.  fiknital  pere*  unilateral, 

6.  Dicranotsenla  coronnla  (Dujardin,  1845)  Bailliet,  1892. 
(1845,  TcBnia  coronula'Dvij.) 
[PI.  Ill,  figs.  21-28.] 

DiagnoHs:  120"""  to  190"""  long,  1.5"""  to  3"""  broad.  Head  almost  rhomboidal, 
0.20™"'  to  0.22""" ;  suckers  prominent,  angular,  irregular,  COeO™"  to  0.09""'  in  diam- 
eter; rostellnm  thick,  0.09"'"'  by  O-Oe™"",  surrounded  by  a  simple  crown  of  18-26 
hooks  9  /<  to  14  (Dujardin),  14  «  to  15  (Krabbe),  13  //  to  17  (Railliet)  long. 
Anterior  segments  very  short;  following  segments  gradually  increase  in  size.  Gen- 
ital pores  unilateral.  Penis  60  /(  to  80  (Duj.)  110  (Krabbe)  long  by  30  /i  to  53  ft 
broad,  but  able  to  swell  to  80  jn,  covered  with  minute  spines.  Hooks  of  embryo  8  //. 
Internal  anatomy  ? 

Developmeut:  Cysticerooid,  probably  in  mussel  crabs  (Cypriaovum  Jur.,  Cypria  cin- 
erea,  Cypria  ophthalmioa  Jur.  and  Candona  Candida. 

Hottt:  Tame  ducks  {Anas  boschas  dom.);  Mallard  duck  (A.  boschaa  L.);  European 
Golden  Eye  {Glaucionetta elangula). 

Geographical  diatribution :  France  (at  Eennes,  by  Dujardin ;  at  Alfort,  by  Bailliet) ; 
Denmark  (in  Zealand  by  Krabbe);  Germany  (in  Bavaria  by  von  Siebold,  after 
Krabbe;  in  Munich  by  von  Willemoes-Suhm,  after  Krabbe,  1882).  No  epidemics 
reported. 

Dujardin  (1845,  p.  574)  described  this  species  from  parasites  found  in  ducks  at 
Kennes ;  Krabbe  (1869,  pp.  317-318)  found  the  same  species  in  domesticated  ducks  and 
adds  a  few  observations,  chiefly  measurements;  he  cites  it  from  Siebold's  collection 
(from  Glancionetta  elangula)  and  in  1882,  p.  356,  cites  it  from  von  Willemoes-Suhm  (from 
Anaa  boschaa  fera).  Bailliet  (1893,  p.  303)  has  found  young  tapeworms  in  the  domesti- 
cat'Cd  duck  at  Alfort,  which  he  determined  as  belonging  to  this  species,  although  the 
dorsal  root  of  the  hooks  were  much  more  slender  than  those  figured  by  Krabbe.  These 
appear  to  be  the  only  observations  upon  the  adult  worm,  which  as  at  present  diag- 
nosed, is  based  entirely  upon  external  characters,  and  which,  therefore,  should  be 
restndied  anatomically. 

Several  authors  have  found  larval  cestodes  in  fresh- water  mussel  crabs  which  they 
look  upon  as  the  young  stage  of  Dicr.  coronula. 

Mr^zek  (1890)  [in  a  publication  which  on  account  of  the  language  I  am  unable  to 
read,  I  quote  from  Moniez  (1891,  p.  26)  and  Bailliet  (1893)]  has  found  a  cysticerooid 
in  Cypria  ovum  Jur.  and  in  Cypria  ophthalmica  Jur.  ( Cypria  compreaaa  Baird)  which 
measures  140  /i  to  190  >ii  in  diameter,  and  is  provided  with  22  to  31  hooks  correspond- 
ing in  form  and  dimensions  to  those  figured  by  Krabbe,  except  that  the  dorsal 
root  is  somewhat  more  slender ;  the  tail  is  3  to  5  times  as  long  as  the  body  and  bears 
the  6  hooks  (8  fi  long)  of  the  oncosphere.  Bosseter  (1890)  describes  and  figures  the 
oysticercoid  of  J),  coronula  from  Cypria  cinerea  in  Kent.  Moniez  (1891,  p.  26)  states 
that  this  cysticerooid  is  rather  common  in  France,  where  he  has  found  it  in  Cypria 
<^hthalmica  and  Candona  Candida;  he  also  records  it  in  Cy.  ophthalmica  from  Durham 
and  from  China. 

While  it  will  be  noticed  that  this  cysticerooid  is  very  similar  to  Dior,  coronula  and 
that  in  all  probability  it  represents  its  larval  stage,  it  must  not  be  forgotten  that 
the  experimental  proof  of  the  relationship  of  these  organisms  haa  not  yet  been  forth- 
coming, and  furthermore,  that  even  the  adult  form  is  very  superficially  described. 

7.  Dlcranotaenia  aeqaabilis  (Budolphi,  1810)  Bailliet,  1893. 
(1810,  JVsmta  (BquabiKa  Budolphi.) 
[PI.  Ill,  figs.  29-30.] 

Diagnoait:  leO""™  to  SSO"""  long,  3.2"'°'  to  4.6"'"'  broad.    Head  snbglobulaar ;  rostel- 
lnm obovate,  armed  with  a  simple  crown  of  10  hooks  21  titoS2  ft  long ;  saokers  latlier 
large,  orbicular,  prominent.   Neck  very  short.    Anterior  segments  yerj  short  tmd 
11162— No.  12  3 
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thin;  following  segments  trapezoidal,  much  broader  than  long,  posterior  angles 
acute,  but  becoming  more  rounded  near  the  posterior  end.  Genital  pores  unilateral. 
Development  unknown. 

Hosts:  European  swan  {Olor  oygnus);  t  domesticated  swan  (0.  cygnus  dom.);  Wid- 
geon {Anas  penelope) ;  European  scaup  duck  CAythyamaiila). 

6-eograpMcal  distribution:  Pomerania  (by  Rudolphi  and  Creplin);  Sohleswig  (by 
Friis).    Epidemics :  None  reported. 

Like  the  preceding  species,  this  form  has  been  seen  bat  a  few  times 
and  is  established  entirely  upon  external  characters. 

Eudolphl  collected  it  originally  and  described  it  in  1810  (pp.  135-136)  from  wild 
swan.  In  1819  (p.  155)  he  gives  "Anas  olor"  as  a  host.  According  to  Diesing  (1850, 
p.  527)  Bremser  found  it  in  Olor  cygnus.  Bellingham  (1844,  p.  320)  quotes  it  for 
"Cygnus  ferus  and  Mareca  penelope."  Krabbe  (1869,  pp.  316-317)  examined  the  orig- 
inals and  figured  the  hooks ;  he  cites  it  further  from  Creplin's  collection,  and  mentions 
that  Friis  also  found  it.  "Gervais  and  van  Beneden,  afterwards  von  Linstow,  cite 
it,  probably  erroneously,  from  the  domesticated  swan"  (Eailliet).  Von  Linstow 
(1878,  p.  158)  records  it  for  Fuligula  marila  {=Aylhya  marila),  but  does  not  give  the 
collector. 

8.  Sicranotsenia  fiircigera  (Budolphi,  1819)  Stiles,  1896. 

(1819,  "T.  irUineaia Batsch"  of  Rudolphi;  1819,  T. /urcijiera Eudolphi  ex  Nitz8ch,MS. ; 

1845,  T.  rhomboidea  Dnj.;  1893,  Dicranotcenia  rhomboidea  (Dujardin,  1845)  Eailliet.) 
(?  1779,  Tcenia  lineata  Bloch;  f  1786,  T.  trilineata  Batsch;  ?  1790,  T.  Anatis  p  lineata 

Gmelin;  1  1802,  T.  longirostris  Frolich  [uec  Eud.,  1819] ;  ?  1803,  Halysis  trilineata 

(Batsch,  1786)  Zeder;  ?  1858,  T.  conica  Molin.) 

[PI.  Ill,  figs.  31-34  (35-36).] 

Diagnosis :  10"™  to  35"""  long  by  0.5  to  1"""  broad.  Head  0.46™""  to  0.52,  rhom- 
boidal,  or  prolonged  anteriorily  in  a  tube  containing  a  thick  ovoido,  oblong,  rostel- 
lum  0.22™™  to  0.25™™  broad  by  0.27™™  long,  armed  with  a  single  crown  of  hooks  65  // 
to  66  yu  (Dujardin),  48  to  58  (Krabbe)  long.  Suckers  0.18™"'  in  diameter.  Seg- 
ments trapezdidal,  2  to  3  times  longer  than  broad.  Genital  pores  unilateral.  Penis 
9.7  /I  broad,  smooth.  Embryo  36  jn ;  hooks  of  embryo  14  (Krabbe),  16  yii  to  17  /« 
(Dujardin).   Development  not  known. 

Hosts:  Mallard  ducks  {Anas  boschas)  by  Dujardin,  Nitzch,  Krabbe,  Friis;  Pochard 
{Ayihya  ferina);  is  erroneously  stated  to  have  been  found  in  domestic  ducks^ 
according  to  Eailliet.  See  also  hosts  for  T.  conica,  T.  lineata,  and  T.  trilineata,  in 
chart  at  end  of  text,  taken  from  von  Linstow,  1878,  and  others. 

Geographical  distribution:  France  (by  Dujardin),  Italy  (by  de  Ninni),  Iceland 
(Krabbe),  Schleswig  (Friis).   Epidemics,  none  recorded. 

The  early  history  of  this  worm  is  buried  under  indefinite  and  incomplete  state- 
ments upon  superficially  studied  material.  We  can,  however,  trace  the  species  with 
certainty  as  far  back  as  Eudolphi,  1819,  p.  528.  Nitzsch  collected  some  worms  from 
the  Mallard  in  1816,  and  sent  them  to  Eudolphi,  evidently  under  the  MS.  label  Twnia 
furdgera.  Eudolphi  determined  the  worms  as  T.  trilineata  Batsch,  1786,  which, 
according  to  Krabbe  (1869,  p.  315)  (Batsch's  original  not  at  my  disposal),  is  a  name 
Batsch  introduced  for  Bloch's  T.  lineata  of  1779.  Krabbe  afterward  examined 
Nitzsch's  specimens,  and  states  (1869,  p.  315)  that  they  are  identical  with  T.  rhom- 
boidea Dnjardin,  1845.    I  adopt  Nitzsch's  name  for  the  reasons  given  in  the  footnote,' 

'  A  very  delicate  point  of  nomenclature  is  involved  in  this  case,  and  one  which 
has  been  entirely  overlooked  by  helminthologists.  In  the  first  place,  the  name  trili- 
neata sh6uld  be  suppressed  because  (Krabbe,  1869,  p,  315)  it  was  originally  intended 
for  a  species  (i.  e.,  T.  lineata  from  A.  penelope,  A.  draia,  Dafila  aouta)  ^Iready  named 
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Dujardin  (1845,  pp.  574-575,  T.  rhomboidea)  found  a  30"""  fragment  and  6  young 
worms  I0™">  to  18"°""  long  in  a  wild  duck,  in  wliicli  "  Tcenia  megalopa"  was  also  present. 
In  Iceland  Krabbe  collected  numerous  young  specimens  of  T.  rhomboidea  from  wild 
ducks  {A.  boschaa fera) ;  tbey  were  lO™""  long  by  0.5"""  broad ;  the  rostellum  was  armed 
with  10  hooks,  47  fi  to  58 /i  long ;  genital  apparatus  not  visible.  Friis  (Krabbe,  1869) 
collected  the  same  species  in  Schleswig,  and  Krabbe  thinks  that  the  worm  which 
Molin  (1858,  p.  139 ;  1861,  p.  253,  Taf.  VII,  figs.  1-2)  found  in  wild  ducks  in  Padua  and 
described  under  the  name  T.  conica  is  also  identical  with  Dujardin's  T.  rhomboidea. 
Molin  records  his  form  from  Anas  boschas;  von  Linstow  (1878)  gives  it  for  A.  boschas 
dom.,  but  not  for  A.  boschas.  Railliet  (1893,  p.  303)  places  T.  rhomboidea  in  the  genus 
Dicranotwnia,  and  calls  attention  to  the  error  in  Diesing  (1850,  p.  543)  of  including 
T.  trilineata  as  a  parasite  of  tlio  domestic  duck — an  error  repeated  by  von  Linstow. 
Kailliet  thinks  that  T.  trilineata  Batsch,  1786,  is  identical  with  T.  rhomboidea,  although 
Dujardin  (1845)  thinks  that  T.  trilineata  is  simply  a  variety  of  T.  sinuosa. 

There  seems  no  way  either  to  prove  or  disprove  what  species  T.  trilineata  Batsch 
(  =  T.  Uneata  Bloch)  really  represents,  unless  the  types  can  be  procured.  In  view  of 
the  poor  descriptions  I  intend  for  the  present  to  ignore  these  specific  names  entirely. 

bi  Grenital  pores  alternate. 

9.  Dicranotaenia  sphenoides  (Railliet,  1892)  Railliet,  1896. 

(1872,  Ttmia  ouneata  von  Linstow  [neo  Batsch,  1786]  ;  1892,  T.  sphenoides  Baill. ;  1893, 
Dicranotcenia  cuneata  (von  Linstow,  1872)  Raill.) 

[PI.  IV,  figs.  37-42.] 

Diagnosis:  Body  2'"'"  (von  Linstow)  to  4"'"'  (Magalhaes)  long,  by  l"™  broad,  wedge- 
shaped;  head  200 long  by  205 /<  broad,  contracted  posteriorly  to  form  the  neck; 
retractile  rostellum  cylindrical,  150  long  by  37.5  /(  broad,  bearing  12  (von  Linstow, 
Magalhaes,  Plana)  or  12-14  (Grassi  &  Rovelli)  hooks  which  measure  25  ft  (Magalhaes) 
or  32  (other  authors)  long;  dorsal  root  of  hooks  short  and  same  length  as  ventral 
root.  Suckers  round  to  oval,  75  /f  in  diameter,  unarmed.  Segments  12-13  in  num- 
ber, increasing  gradually  in  size  from  the  first  to  the  last,  so  that  the  entire  body  is 
wedge-shaped.  Genital  pores  irregularly  alternate,  situated  at  the  anterior  angle  of 
the  segments;  male  organs  appear  in  first  segment,  testicles  "numerous,"  vitellaria 
seen  in  ninth  and  following  «egments;  mature  eggs  seen  only  in  twelfth  and  thir- 
teenth segments ;  they  lie  in  12-13  large  vesicles  which  finally  break,  the  eggs  being 
scattered  through  the  segments.  Eggs  spherical,  42  u  in  diameter,  with  2  mem- 
branes; hooks  of  oncosphere,  6  /i. 

Development :  Intermediate  host  is  probably  an  earthworm  {Allobophora  fwtlda 
Eisen).    The  cysticerooid  has  no  tail. 

Sost:  Chickens  (Gallus  domesticus). 

Geographical  distribution :  Germany  (von  Linstow) ;  Italy  (Grassi  &  Eovelli) ;  South 
America — Brazil  (Magalhaes). 

and  figured.  Accordingly,  trilineata  should  never  have  been  proposed,  and  hence 
can  not  be  taken  into  consideration  under  any  circumstances.  Krabbe  states  that 
the  description  and  figures  of  T.  Uneata  are  so  imperfect  that  it  is  not  possible  to 
determine  the  species  with  certainty,  although  from  Bloch's  figures  it  is  not  proba- 
ble that  his  worm  is  identical  with  T.  rhomboidea.  This  statement  relieves  us  from 
considering  T.  Zmeota  further  unless  Bloch's  specimens  can  be  found.  Authors  have 
generally  accepted  Dujardin's  specific  name,  but  the  publication  of  Nitzsch's  name 
by  Rudolphi  establishes  the  date  of  T.  furcigera  as  1819,  and  associates  the  name 
with  Budolphi's  description.  Krabbe's  establishment  of  the  identity  of  T.  rhom- 
boidea with  T.  furcigera  must  naturally  suppress  Dujardiu's  name.  Accordingly, 
Nitzsch's  specimens  are  the  oldest  types  as  yet  consulted,  and  nothing  reiuains  at 
present  but  tc^accept  Rndolphi's  publication  of  this  name. 
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Von  Linstow  (1872B,  pp.  56-57)  discovered  this  worm  in  chickens  in  Germany,  and 
described  it  as  Tamia  cuneuta.  Plana  (1882,  p.  393-394) 'evidently  examined  some  of 
von  Linstow's  originals,  but  does  not  add  much  to  the  diagnosis.  Grassi  &  Rovelli 
(1889A,  p.  404 ;  1892,  pp.  29-30, 88-90)  found  the  same  species  in  Italy ;  they  found  some, 
oysticercoids  in  an  earthworm  {AlldbopUora  fmtida),  which  they  believe  represent  the 
larval  stage  of  T.  cuneata.  They  evidently,  however,  did  not  make  any  experiments 
to  determine  this  point,  although  they  state  that  the  hooks  agree  with  the  hooks  of 
T.  cuneata.  This  supposed  intermediate  host  must  therefore  be  subjected  to  experi- 
mentation before  Grassi  &  Eovelli's  statements  are  given  full  credence.  Magalhaes 
(1892,  pp.  145-146)  records  the  same  species  from  Brazil,  adding  several  important 
points  on  the  anatomy  of  the  worm.  Eailliet  (1892,  p.  53)  uses  the  term  Twnia 
sphenoidea  for  this  worm,  his  ground  evidently  being  that  the  term  T.  cuneata  is 
already  preoccui)ied.  In  1893  (p.  304)  he  reverts  to  the  specific  name  cuneata,  placing 
the  form  in  Dicranotwnia.  By  the  international  rules  the  term  cuneata  must  fall,  on 
which  account  I  accept  the  next  available  ns^me, •sphenoidea.    (See  addendum,  p.  61.) 

Genus  DRBPANIDOXaSNIA  Eailliet,  1892. 

Diagnoais :  Head  provided  with  a  single  row  of  uniform  hooks,  few  (8-20)  in  num- 
ber, with  dorsal  root  much  longer  than  ventral  root,  the  latter  always  small;  with 
prong  directed  posteriorly  when  the  rostellum  contracts.  Type  species  Dr.  lanceolata 
(Bloch,  1782)  Eailliet  1892. 

Development :  The  larval  stage  (cysticerooid)  of  several  species  has  been  found  in 
small  crustaceans. 

(Genital  pores  alternate;  rostellum  with  16-20  hooks 
20-27 /i  long;  Hab;  chickens,?  pheasants,  ?  ducks, 
pigeons  4                                                  Dr.  infundihuUformia,  p.  43 
Genital  pores  unilateral   2 

Rostellum  with  10  hooks   3 

',  Eostellum  with  8  hooks   4 

f  Hooks  20  ju  to  23  /U  long ;  found  in  ducks,  domestic  goose,  and 

j    wild  goosander   Dr.  tenuiroatria,  p.  43 

3.  i  Hooks  35    to  40  jn  long;  found  in  geese  Dr.  setigera,  p.  41 

Hooks  51  fi  to  61  /J.  long ;  found  in  geese  Dr.  ainuoaa,  p.  40 

Hooks  65  y«  to  72    long;  found  in  ducks  Dr.  anatina,  p.  39 

r  Hooks  31  ft  to  35  /i  long;  found  in  ducks  and  geese  Dr.  lanceolata,  p.  36 

4.  <  Hooks  57  ft  long ;  found  in  geese  Dr.  faaciata,  p.  37 

'  Hooks  77  M  to  80  u  long ;  found  in  ducks  and  geese  Dr.  gracilia,  p.  38 

A.  Genital  pore  unilateral, 
a.  Bostellnm  with  8  hooks. 

10.  Drepanidotsenia  lanceolata  (Bloch,  1782)  Eailliet,  1892.  The  lanceolate  tape- 
worm. 

(1727,  Twnia  anaerum  Frisch — vide  Eud.,  1810;  1781,  T.  acutiasima  Pallas,  pars^ — vide 
Krabbe,  1869;  1779,  T.  anaeria  Bloch— vide  End.,  1810;  1782,  T.  lanceolata  Bloch; 
1786,  T.  lanceola  Batsch— vide  Eud.,  1810;  1803,  Halyaia  lanceolata  (Bloch,  1782) 
Zeder — ^vide  End.,  1810;  1858,  Hymenolepia  (Dilepia)  lanceolata  (Bloch,  1782)  Wein- 
land.) 

[PI.  IV,  Figs.  43-53 ;  PI.  V,  Figs.  54-55.] 

Diagnoaia:  30"""  to  130'"™  long  by  S""  to  18"""  broad.  Head  very  small,  globular; 
rostellum  cylindrical,  slightly  swollen  on  the  summit,  armed  with  a  single  crown 
of  8  hooks  31  to  35  u  long;  suckers  rounded.  Neck  very  short,  can  be  retracted 
with  the  head  into  the  anterior  portion  of  the  strobila.  Anterior  segments  very 
short,  the  following  segments  increasing  slightly  in  length  and  becoming  gradually 
broader  to  within  a  short  distance  of  the  posterior  extremity  when  they  become 
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narrower,  giving  the  body  a  lancet  shape.  Genital  pores  unilaterai,  near  tihterior 
comer  of  segment;  penis  armed  with  spines;  cirrus-pouch  small;  testicles  3; 
female  organs  on  opposite  side  of  segment  from  genital  pore  (Feuerfeisen).  Eggs 
with  very  thin  external  shell  50  /i  hy  35  ju;  hooks  of  oncosphere  8  jn.  Develop- 
ment: Unknown. 

Hosts:  Tame  duck  (Anas  ioschas  dom.);  hlack  duck  (Anas  oiscura);  tame  goose 
(Answ  anser  dom.) ;  muscovy  duck  ( Cairina  moschata) ;  white-headed  duck  (Erismaiura 
letioocepluzla) ;  pochard  (Aythya  ferina) ;  African  teal  (Aythya  nyroea) ;  red-crested 
pochard  (J j/ttj/a  rit^na) ;  flamingo  {Phwnicopterus  antiquorum). 

Geographical  distribuiion:  England,  Denmark,  France,  Germany,  and  Austria.  Epi- 
demic in  1710,  reported  by  Frisch. 

Bloch  (1782,  p.  7-9)  found  this  worm  more  especially  among  lean  geese ;  Goeze  (1782, 
pp.  377-383)  says  that  it  is  most  common  iu  lean  geese  which  have  been  allowed  to 
roam;  Dujardin  (1845,  p.  562)  mentions  T.  lanceolaia  as  possessing  10  hooks  and 
irregularly  alternating  genital  pores,  which  makes  it  probable  that  he  did  not  have 
this  species  before  him.  Krabbe  (1869,  pp.  295-296)  found  this  form  in  77  geese  out  of 
400  examined,  or  about  20  per  cent.  The  Vienna  catalogue  gives  T.  lanceolaia  and 
T.  sinuosa  together  for  19  out  of  139  tamo  geese.  Tho  epidemic  of  1710  recorded  by 
Frisch  (1727;  1781,  pp.  155-156)  is  attributed  to  this  species.  It  has  been  found  by 
various  German  authors.  Mdgnin  (1881A,  pp.  29-32)  has  found  it  in  ducks  and  geese 
in  France,  Eailllet  (1893,  pp.  299-300)  in  Ardennes  France,  Lucet  in  Loiret,  France. 
Eailliet  states  that  this  is  the  most  common  form  in  geese.  Hassall  has  one  specimen 
from  Liverpool,  England. 

Authors  generally  consider  that  there  is  little  or  no  difSculty  in  recognizing  this 
species,  its  anatomy,  however,  is  very  imperfectly  understood. 

11.  DrepamdotaeiiiafaBoiata([?  Eudolphi,  1810]  Krabbe,  1869)  Eailliet,  1898, 
(1868,  "  T.  setigera  Frolich,"  1789  of  Feuereisen  [nec  Frolich  of  v.  Siebold,  1848] ;  1869, 
T.  fasciaia  Krabbe.) 

(?  1800,  Alyselminthus  crenatus  (Goeze,  1782)  Zeder  pars — vide  Eud.,  1810;  t  1803, 
Halysis  crenata  (Goeze,  1782)  Zeder  pars — vide  Eud.,  1810;  ?  1810,  Tcenia  fasciata 
Eud.). 

[PI.  V,  figs.  56-66;  PI.  VI,  figs.  67-76;  PI.  VII.  figs.  77-79.] 

Diagnosis :  Body  60"""  to  160"'™  long  by  1"""  to  2"'""  broad.  Head  hemispherical, 
compressed,  0.35"""  broad  by  0.25™"'  long;  suckers  oval,  0.14"'™  long  by  0.13"'™  (post- 
terior)  to  0.06™™  (anterior)  broad ;  rostellum  long,  thick,  cylindrical,  0.26™""  by  0.05™™, 
armed  on  anterior  end  with  simple  crown  of  8  hooks  57  /i  to  60  fi  long,  roots  of  about 
e(lttal  length.  Neck  very  long,  much  thinner  than  the  head.  Segments  much  broader 
than  long ;  anterior  segments  5  times  as  broad  as  long ;  posterior  segments  3  times  as 
broad  as  long,  and  somewhat  funnel  shaped ;  segments  become  0.25™™  thick ;  thick- 
ness especially  in  the  median  line,  which  is  traversed  by  a  dark  longitudinal  band; 
thinner  and  more  transparent  toward  the  border;  straighter  at  the  angles,  the 
strobila  having  a  crenato  appearance.  Genital  pores  unilateral  in  anterior  half  of 
margin.  Calcareous  bodies  absent  from  the  head,  but  present  in  tho  neck  and  increase 
distally.  Male  organs  begin  to  develop  in  ca.  one  hundred  and  twentieth  segment; 
3  testicles  present  in  distal  portion  of  segment,  one  median,  two  lateral;  vas  def- 
erens runs  diagonally  toward  proximal  aporoso  corner  of  segment,  swelling  into  a 
vesicula  seminalis;  near  lateral  margin  it  turns,  runs  parallel  to  anterior  margin 
and  leads  to  cirrus  pouch,  which  also  runs  parallel  to  anterior  margin  of  segment; 
cirrus  pouch  lies  on  aporose  side  of  median  line  and  contains  a  second  vesicula  semi- 
nalis, which  communicates  with  a  very  long  cirrus ;  genital  cloaca  0.2™"  to  0.3""" 
long  by  0.03™™  to  0.09™™  broad,  the  broader  portion  being  next  to  genital  pore;  a 
row  of  spines  at  the  point  where  the  penis  opens  into  the  cloaca;  penis  covered  with 
minute  spines.  Female  organs  not  well  understood;  begin  in  ca.  one  hundred  and 
foity-flfth  segment;  amedian  oval  body  and  two  lateral  lobed  bodies  joined  together; 
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a  median  Teceptacuiam  semiuis  rans  cephalad  and  diagonally,  continues  as  vagiua, 
which  runs  parallel  to  anterior  margin  nearly  entire  breadth  of  segment,  and  opens 
into  cloaca  near  cirrus ;  a  second  larger  lobed  body  =  f  uterus. 

Development:  Cercocyatis  Dr.  faseiatan  in  Cyclops  agilis,  recorded  by  Mrilzek. 

Hosts:  White-fronted  goose  (4ji«er  oZii/roms) ;  graylag  goose  (^.  anser) ;  tame  goose 
(A.  anser  dom.). 

Geographical  distribution:  Denmark  (by  Krabbe);  Germany  (by  Feiiereisen); 
Bohemia  (by  Mr^zet). 

Zeder  referred  a  tapeworm  which  he  had  found  in  a  goose  to  T.  crenata  Goeze, 
which  was  reported  from  Picus  major  (see  Krabbe,  1869,  p.  300).  Eudolphi  (1810,  pp. 
139-140)  renamed  the  species  fasciata,  but  does  not  appear  to  have  examined  it. 
Feuereisen  (1868,  pp.  162-190)  then  determined  von  Siebold's  T.  fasciata  Rud.  as  T.  seti- 
gera  Frolich,  1789,  and  the  year  following  Krabbe  (18G9,  p.  300),  stating  that  it  was 
impossible  to  recognize  definitely  what  goose  tapeworm  was  included  under  the  spe- 
cific name/ascia(a  by  earlier  authors,  proposed  to  apply  the  name  to  a  worm  in  geese 
provided  with  8  hooks  on  the  rostellum.  Authors  have  since  Krabbe's  time  adopted 
his  form  as  faadata.  I  retain  this  name  provisionally,  although  it  has  no  right  to 
stand. 

Mrdzek  (1890, 1891)  records  a  cysticercoid  from  Cypi-is  agilis  which  he  identifies  as 
the  larval  stage  of  Tcenia  fasciata  Eudolphi.    He  evidently  made  no  infections. 

12.  Drepaaidotsenla  gracilis  ([?Zeder,  1803]  Krabbe,  1869)  Eailliet,  1893. 

(1869,  Tcmia  gracilis  Krabbe.) 

(?  1782,  Taenia  collo  longissimo  Bloch;  ?  1803,  Halysis  gracilis  Zeder;  ?  1810,  T.  gra' 

ciUs  (Zeder)  Rud.) 

[PI.  VII,  figs.  80-91;  PI.  VIII,  figs.  92-99.] 

Diagnosis:  About  270™"'  long  by  1.5-2"""  broad.  Head  snbglobular;  rostellum 
cylindrical,  obtuse,  armed  with  a  simple  crown  of  8  hooks  77-80  //  long -(95  /(  and 
even  103  /<  after  Liinnberg).  Neck  very  short.  Anterior  portion  of  body  very  thin 
for  a  considerable  length;  anterior  segments  infundibuliform,  the  following  seg- 
ments gradually  becoming  quadrate,  genital  pores  unilateral.  Eeceptaculum  seml- 
nis  pyriform;  penis  unarmed;  genital  sinus  provided  with  large  spines. 

Development:  Cercooystis  Dr.  gracilis  in  Candona  rostraia  by  Scott,  in  Cypris  com- 
2)re««(i  Baird  (Cypria  ophthalmica  Jurine)  and  Cyclops  viridis  Fischer  by  Mriizek,  in 
Cypria  ophthalmica  by  Moniez. 

Hosts:  Tame  duck  (^mas  Ziosoftflg  Som.) ;  mallard  duck  (4.  6oscfta«) ;  widgeon  (Jna» 
penelope);  tame  goose  (Anser  anser  dom.);  goosander  {Merganser  merganser);  red- 
breasted  merganser  (Merganser  serrator) ;  common  sheldrake  (Tadorna  tadoma). 

Geographical  distribution:  Denmark,  Germany.    No  epidemics  recorded. 

It  is  impossible  to  tell  what  worm  was  referred  to  under  the  specific 
term  gracilis  before  Krabbe's  time;  the  earlier  descriptions  may  there- 
fore be  ignored  for  the  present,  the  names  being  accepted  as  unidentifi- 
able synonyms ;  it  is  impossible  to  show  that  the  earlier  worms  were  not 
identical  with  Krabbe's  form  from  Anas  boschas  dom.  The  only  posi- 
tively known  host  for  the  adult  up  to  Krabbe's  time  is,  therefore,  the 
tame  duck. 

Von  Linstow  (1872A,  pp.  535-537)  afterwards  found  a  worm  in  the  goosander  (Mer- 
ganser merganser  IMergus  vterganser})  which  he  identified  with  Krabbe's  species. 
Lonnberg  (1889,  pp.  9-10,  fig.  1)  found  a  worm  in  Tadoma  vulpanser -wMchhe  described 
as  a  new  variety :  T.  gracilis  forma  Tadornw.  The  hooks  on  this  worm  were  much 
larger  than  those  of  the  type  specimen,  a  variation  which  Lonnberg  explains  as  due 
to  host  influence.  Lonnberg  (1890,  pp.  10,  30)  also  records  this  form  for  Mergus  ser- 
rator (—Merganser  serrator). 
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Von  Linstow  (1872  A,  pp.  535-537)  found  a  cystioercoid  measnring  0.14  by  0.09"°™  in 

intestine  of  a  percb  {Perm  fluviatilis),  whicli  lie  looked  upon  as  the  young  of  Tcenia 
gracilis.  The  larva  has  also  been  found  in  certain  fresh-water  crustaceans  which 
probably  represent  the  regular  intermediate  host.  Thus  Scott  (1891,  p.  314)  noticed 
an  object  in  a  mounted  slide  of  Candona  rosirata  Brady  &  Norman,  from  the  Edln- 
burg  district;  Blanohard  (1891A,  pp.  330-332)  examined  Scott's  preparation  from 
Candona  rosirata,  and  after  a  careful  comparison  of  the  hooks  of  the  cystioercoid  con- 
cluded that  this  larva  belonged  in  the  life  cycle  of  T(enia  gracilis.  He  explains 
von  Linatow's  finding  this  same  larva  in  a  perch  by  the  fact  that  the  fish  had  eaten 
some  ostracodes.  He  introduces  the  formula — the  length —a  —  c,  the  base  =  o — h, 
in  measuring  the  hooks,  using  it  as  follows :  For  T.  gracilis  ab :  ac  =  30-75.  Mr^izek 
(1891,  p.  128)  cites  the  larva  for  Cypris  oompressa  Baird  and  Cyclops  viridis  Pisch,  while 
Moniez  (1891,  p.  26)  mentions  it  from  Cypria  ophthalmica  from  China. 

The  larva  referred  to  is  in  all  probability  the  true  larva  of  this  species, 
but  no  infections  have  as  yet  been  made. 

b.  Sostellom  with  10  hooks. 

13.  Drepanidotaenia  anatina  (Krabbe,  1869)  Railliet,  1893. 

(1869,  Tcetfia  anatina  Krabbe.) 

[PI.  IX,  figs.  100-111 ;  PI.  X,  figs.  112-115.] 

Diagnosis :  Strobila  attains  200"""  to  300™""  in  length  and  2'""'  to  3"""  in  breadth ; 
worm  of  70"""  in  length  has  about  650  segments ;  number  of  segments  in  longest 
worms  probably  reaches  2,000.  Head  with  a  simple  crown  of  10  hooks  65  fi-12  j:i 
long.  Neck  long.  Fully  matured  segments  half  as  thick  as  broad.  Genital  pores 
unilateral;  copulation  begins  with  about  the  five  hundredth  segment,  uterus  appears 
ca.  70  segments  later.  Male  organs:  Testicles  3  in  number,  one  on  pore  side,  two 
on  aporose  side  of  segment ;  cirrus  pouch  dorsal  of  vagina,  elongate,  extending  to  or 
slightly  beyond  the  longitudinal  canals,  and  possessing  vesicula  seminalis  in  its 
proximal  portion ;  vas  deferens  swollen  to  an  elongate  vesicula  seminalis  near  the 
pore-side  testicle.  Female  organs:  Vagina  slightly  longer  than  cirrus  pouch,  swell- 
ing into  an  enormous  reoeptaculum  seminis  ventral  of  pore-side  testicle ;  ovary  large, 
about  in  median  line;  vitellogene  gland  distal  of  ovary;  shell  gland  very  small, 
dorso-proximal  of  vitellogene  gland;  uterus  transverse,  extending  beyond  longitu- 
dinal canals  into  the  lateral  field.  Ova  very  characteristic ;  elongate  125  /i-175  fi  by 
90  M  with  3  shells;  external  shell  thin  and  transparent,  inner  shell  slightly  con- 
stricted at  lateral  borders  of  the  oncosphere;  oncosphere  elongate,  50  jti,  hooks 
10  /i-11  fi.  Dorsal  canal  small,  dorsal  of  ventral  canal;  genital  canals  pass  dorsally 
of  dorsal  and  ventral  canals. 

Larval  stage :  Cystioercoid  develops  in  small  mussel  crabs  ( Ci/jpris  incongruens'RamA. ; 
Cypris  ovata;  Cypris  compressa),  and  consists  of  tliree  portions:  (1)  Scolex  with  (a) 
armed  rostellum  and  2  rostellum  sacs,  (h)  four  suckers  provided  with  very  minute 
cutioular  booklets  (Schmidt),  and  (c)  long,  narrow  neck  provided  with  30-40  cal- 
careous corpuscles ;  (2)  a  hollow  cyst  or  sac,  composed  of  three  layers ;  (3)  a  long,  thin 
tail,  in  which  the  6  hooks  of  the  oncosphere  are  visible.  The  excretory  system 
can  be  traced  from  the  suckers  to  the  end  of  the  tail,  where  it  ends  in  a  terminal 
vesicle.  Extended,  the  entire  body  may  measure  ca.  2">™,  the  tail  being  3^  to  4  times 
as  long  as  the  cyst.  The  scolex  is  contracted  into  the  cyst,  which  then  measures 
0.19""™  to  O-SO""  by  0.21n'«>  to  0.23™"',  tail  0.7°""  to  0.8"'°". 

Host:  Domesticated  duck  (i^nag&ogc^aoiioni.);  mallard  (^.  Ziogcbas) ;  pintail  (X>a/E{a 
acuta). 

Geographical  distribution:  Pomerania,  by  Creplin;  Zealand  (Denmark),  by  Gad 
and  Krabbe;  Schleswig,  by  Friis;  France,  by  Honiez;  Germany,  by  Schmidt.  No 
epidemics  recorded. 


40 


Krabbe  (1869,  pp.  287-288)  found  some  specimens  in  Creplin's  collections  under  the 
label  Taenia  Iwvis  Bloch,  collected  from  tame  ducks.  These  worms  agreed  with  others 
of  Creplin's  collection  labeled  sinuosa,  from  the  same  host,  and  with  a  third  lot  of 
worms  from  Gurlt's  collection  labeled  "  Twnia  porposaf  Anas  boschas  fera,"  the  latter 
being  in  a  bottle  with  others  which  appeared  to  be  T.  rhomboidea.  Friis  found  the 
same  worm  in  wild  ducks  in  Schleswig,  and  Gad  and  Krabbe  fonnd  it  in  tame  ducks 
in  Zealand.  The  worm  was  found  three  times  in  100  tame  ducks.  Krabbe  (1882,  p. 
353)  states  that  ProfesBor  Eeiuhaldt  found  this  same  species  in  1874  in  Anas  acuta 
[=Dafila  aeata"]  taken  in  Zealand. 

Mr^zek  (1891,  pp.  110-113)  describes  a  cystlcercoid  which  he  found  in  Bohemia  in 
CypHe  incongrums  and  Cypria  compressa  Baird  (according  to  Moniez,  1891,  Cypria 
ophthalmica);  the  larva  measured  0.40™"  to  0.43™™,  and  bore  10  hooks  65  fi  long;  the 
tail  was  very  long ;  embryonic  hooks  measured  10  u.  Moniez  (1891,  p.  26)  states  that 
he  found  the  same  larva  in  Cypria  ineongruens  at  Lille,  France,  and  that  the  species 
T.  anatina  is  the  most  common  tapeworm  of  domesticated  ducks  of  that  country. 

It  is  to  J.  E.  Schmidt  (1894)  that  we  owe  our  chief  knowledge  of  this 
worm  and  the  experimental  demonstration  of  its  life  history.  Schmidt 
infected  numerous  small  2.25™"°  to  2,75"°'  fresh-water  crustaceans  ( Gypris 
ovata)  with  the  eggs  of  adult  animals  taken  from  ducks,  and  followed 
the  development  in  all  its  stages.  He  found  that  the  ova  are  eaten  by 
Cypria;  the  embryo  escapes  from  its  shells  and  passes  into  the  body 
cavity  of  the  intermediate  host;  here  it  grows  into  a  roundish  hollow 
ball  which  gradually  elongates  and  develops  the  various  organs  of  the 
cystlcercoid ;  when  the  organs  are  formed,  the  larva  retracts  its  scolex 
into  its  cyst.  In  summer  the  entire  development  of  the  cystlcercoid  lasts 
but  two  weeks,  while  in  winter  it  lasts  over  five  weeks. 

Ducks  naturally  become  infected  by  swallowing  the  mussel  crabs. 

14.  Drepiinidotaenia  Binuosa  (Zeder,  1800)  Railliet,  1893. 

(1782,  Tcmia  collari  nigra  Bloch — vide  Rud.,  1810;  1782,  T.  infundihuliformis  (Ansernm) 
Goeze— vide  Dies.,  1850;  1786,  T.  collaria  Batsch— vide  End.,  1810;  1790,  T.  lorqmta 
Gmelin — vide  Eud.,  1810;  1800,  Alyselmintliua  ainuosua  Zeder;  1800,  Tcenia  breiAar- 
ticulata  Goeze;  1803,  Malyais  sinuosa  (Zeder,  1800)  Zeder;  1803,  3.  torquata  (Gmelin, 
1790)  Zeder — vide  Bud.,  1810;  1858,  Hymenolepis  (Lepidotrias)  sinuosa  (Zeder,  1800) 
Weinland) . 

[PI.  X,  figs.  116-124;  PI.  XI,  figs.  125-139;  PI.  XII,  figs.  140-146;  PI.  XIII,  fig.  153.] 

Diagnosis :  50°"™  to  160™"'  long  by  1™™  to  2'°™  broad.  Head  almost  globular,  rostel- 
lum  armed  with  a  simple  row  of  10  hooks  51  to  61  long.  Neck  very  long.  Anterior 
segments  of  variable  breadth  and  length;  the  following  segments  trapezoidal;  poste- 
rior segments  rounded.  Genital  pores  unilateral,  situated  toward  the  anterior  third 
of  the  lateral  margin;  in  each  pore  is  fouud  a  globular  sac,  armed  with  spines,  and 
appearing  as  a  black  point ;  this  punctate  line  allows  an  immediate  determination 
of  the  species.  Eggs  with  3  envelopes,  the  exterior  42  /*  to  44 > ;  books  of  oncosphere 
7  /t  to  8  /i. 

Development:  Cereoaystis  Dr.  sinuosce  fonnd  in  Gammarus  pulex  by  Hamann  and  von 
_Linstow;  in  Cyclops  viridis  Fisoh,  C.  agilis  Koch  and  C.  lucidulus  Koch,  by  Mr^zek. 

Hosts:  Tame  ducks  (Anas  boschas  dom.);  mallard  duck  (A.  boschas) ;  Brazilian  teal 
(A.  brasiliensia) ;  tame  goose  {Anaer  anser  dom.);  graylag  goose  {A.anser);  pintail 
{Dafila  acuta);  tvdteA.  Anck.  (Aythya  fuUgula). 

Geographical  distribution :  France,  Germany,  Italy,  Sweden,  and  Bohemia. 

The  species  sinuosa  as  at  present  adopted  by  authors  stands  on  a 
most  peculiar  footing. 
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G'oeze  left  a  description  and  figures  of  this  worm,  witli  the  MS.  name  T<enia 
brmtiarticulaia,  from  Anas  fusca,  which  were  later  published  hy  Zeder  (1800,  pp. 
295-298)  nndet  Alyaelminthus  nnuoaua.  According  to  ETabbe( 1869,  p.  298)  Rudolphi 
determined  as  sinuosa  forms  which  differ  greatly  from  one  another.  Dnjardin  (1845, 
p.  573)  then  gave  a  more  exact  description  of  a  form  which  he  determined  as  T. 
sinuosa  (Zeder)  Bad.,  taken  from  Anas  acuta,  adopting  Kudolphi's  synonymy  in  all 
essentials.  Krabbe  (1869,  pp.  298-299)  adopted  Dujardin's  determination  of  Zeder- 
Rndolphi's  species,  but  ignored  synonymy  prior  to  Zeder.  Thus  we  have  no  way  of 
knowing  whether  the  form  now  named  sinuosa  is  identical  with  the  original  sinuosa 
or  not,  and  Dujardin  is  tlie  earliest  author  to  whom  we  can  trace  the  present  sinuosa 
with  any  degree  of  certainty.  Authors  generally  follow  Krabbe  in  accepting 
Dujardin's  determination  of  Zeder's  sinuosa  and  it  will  be  well  at  present  to  adopt 
this  plan. 

The  views  concerning  the  life  history  of  this  worm  rest  upon  observations  by 
Hamann,  Mr^zek,  and  von  Linstow.  Hamann  (1889,  pp.  1-7,  Taf.  I)  found  some  cysti- 
cercoids  in  Gammarus  pulex  which  von  Linstow  determined  as  the  young  of  T.  sinuosa. 
They  were  oval  to  spherical;  tail  surrounds  body  as  a  yellowish  border;  6  onco- 
spherio  hooks,  13  /i  long,  persistent,  one  pair  at  end,  one  in  middle,  and  one  at  begin- 
ning of  tail;  tail  0.5""",  body  with  tail  l.S™""  long;  hooks  of  cysticercoid  50  jn  long, 
10  in  number;  calcareous  bodies  numerous,  6 /(  in  diameter,  oval.  Mr^zek  found  a 
cysticercoid  in  Bohemia,  0.23">"'  long;  tail  moderately  long,  oncospheric  hooks  11  //; 
50  calcareous  corpuscles  present.  He  identified  this  organism  with  Hamann's  larval 
form,  and  records  it  from  Cyclops  viridis  Fisch,  C.  agilis  Koch,  and  C.  lu^dulus  Koch. 

So  far  as  I  can  learn  no  infections  were  made  with  these  parasites. 

15.  Drepanidotaenla  setigera  (Frolich,  1789)  Bailliet,  1893. 

(1789,  Tcenia  setit^era Frolich;  1800,  Alyselminthus setigerus  (Frolich,  1789)  Zeder;  1803, 
Balysis  setigera  (Frolich,  1789)  Zeder;  1819,  "Tcenia  sinuosa  Rud.,"  1810,  of  Rud., 
pars.— vide  Krabbe,  1869;  1848,  "T.  setigera  Frolich,"  1789,  of  Siebold;  1858,  "T.  fas- 
data  Rud.,"  1810,  of  Feuereisen;  1869,  "T.  setigera  FrSlich"  of  Krabbe.) 

[PI.  XII,  figs.  147-150;  PI.  XIII,  figs.  154-164.] 

Diagnosis:  Strobila  200"""  long  by  l™""  to  3""™  broad.  Head  subglobular,  0.24°>"'  long 
by  0.28"""'  to  O-SS""™  broad ;  rostellum  with  simple  crown  of  10  hooks  35  /i  to  43  fi  (40  ft 
to  60  /J.  long,  prong  20  yu  long,  roots  20  n  apart,  after  Feuereisen) ;  ventral  root  short 
and  plump,  dorsal  root  longer.  Suckers  rather  large,  elliptical.  Neck,  0.59'"™  long  by 
1.16"""  broad.  (Segments  very  short,  10  times  aa  broad  as  long,  Feuereisen.)  Ante- 
rior segments  very  short,  the  following  slightly  longer,  funnel  shaped,  with  very 
prominent  posterior  angles ;  chain  traversed  by  a  dark  median  band.  Pores  unilat- 
eral, small,  situated  toward  anterior  angle  of  the  segment,  frequently  with  extrnd- 
ingpenis.  Genital  organs  begin  with  eight  hundred  and  thirtieth  segments;  embryos 
begin  with  one  thousand  five  hundredth  segment.  Calcareous  bodies  less  numerous 
than  in  Dr.  fasciata.  Male  organs:  Male  maturity  is  reached  about  the  one  thousand 
and  thirtieth  segment  and  is  continued  about  100  segments.  Testicles  three,  13 
in  diameter,  posterior;  an  uncertain  body  (probably  vesicula  seminalis)  lateral  but 
near  median  line;  vas  deferens  parallel  and  near  anterior  margin;  cirrus  pouch 
0.35™"'  long,  more  than  half  as  broad  as  the  younger  segments,  parallel  to  and  near 
anterior  margin,  39  fi  (median  portion)  19  ja  (lateral  portion)  broad  ;  broadest  part 
is  160  /X  to  190  ft  long  and  contains  a  vesicula  seminalis  O.l""  to  0.15"'">  long  by  30  /i 
broad;  penis  covered  with  minute  spines.  Female  organs:  Very  imperfectly  under- 
stood. A  body  appears  on  aporoso  side  of  median  line,  develops  and  divides  into  two 
pyriform  bodies,  which  remain  connected  (=ovary?);  from  their  point  of  junctupe 
a  canal  runs  toward  the  genital  pore,  and  shows  two  swellings,  a  median  ( 1  recepta- 
cnlnm  seminis)  and  a  lateral  ( f  receptaculum  seminis) ;  an  oval  body  (=  ?  ovary) 
appears  in  the  extreme  aporose  side  of  the  segment,  and  &om  this  extends  another 
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body  (uterus)  toward  the  median  lino,  increasing  in  size  as  the  ( t)  ovaries  decrease. 

Oncospheres  19  n,  hooks  7.9  /i. 

Development:  Cercocyatis  Dr.  seiigerce  in  Cyclops  irevicaudatus  Glaus,  found  by 
Schmeil. 

Hosts:  Tame  goose  (^Anser  anser  dam.);  white-fronted  goose  (A.  albifrons);  bean 
goose  {A.  fabalia) ;  barnacle  goose  (Branta  leuoopsia) ;  tame  swan  (Olor  cygnus  dom.) 
cited  by  von  Linstow,  but  Railliet  believes  this  erroneous  j  whooping  swan  (Olor 
eygnus). 

Geographical  distribution :  Germany,  Prance,  Denmark,  Sweden,  and  Ireland.  Lucet 
found  it  producing  a  serious  epidemic  among  the  young  geese  in  Loiret  (Railliet, 
1893,  p.  301). 

The  name  Twnia  setigera  was  proposed  by  Frolich  (1789,  pp.  106-111)  for  a  worm  3 
feet  long  and  3  lines  broad,  with  unilateral  genital  poros,  which  he  found  in  pastured 
geese.  He  states  that  the  rostellum  is  unarmed;  the  form  is,  like  many  earlier 
species,  not  well  described,  and  the  figures  are  poor,  so  that  it  is  not  possible  to  tell 
with  absolute  certainty  what  species  Frolich  examined.  Bellingham  (1844,  p.  320) 
records  it  for  Ireland.  Von  Siebold  (1848,  p.  131)  states  that  in  this  species  he  found 
10  hooks  on  the  rostellum.  There  is  no  way  of  proving  that  Siebold's  worm  was 
Frolich's  setigera;  at  the  same  time,  as  there  is  no  way  of  disproving  it,  we  may  as 
well  accept  von  Siebold's  statement  regarding  the  hooks ;  the  species  setigera  accord- 
ingly would  rest  upon  this  character.  Feuereisen  (1868,  pp.  190-200)  described  the 
anatomy  of  a  goose  tapeworm,  determined  as  T.  faaeiata  Rud.,  which  possessed  10 
hooks  and  is  probably  identical  with  von  Siebold's  T.  setigera  Frolich.  In  1865  and 
1868  Krabbe  (1869,  pp.  289-290)  examined  400  geese  and  found  T.  lanceolata  present  In 
77  of  them,  and  another  tapeworm  9  times  which  possessed  10  hooks  on  the  rostellum : 
this  latter  worm  Krabbe  determined  as  T.  setigera.  Krabbe  also  examined  specimens 
from  Rudolphi's  collection  (see  End.,  1819,  p.  700)  collected  by  Brosche  in  Dresden, 
and  determined  by  Rudolphi  as  T.  sinwsa;  these  worms  were  "undoubtedly  identical 
with"  T.  setigera.  Lonnberg  (1889,  p;  8)  records  this  species  for  .linger  se^etem  (new 
host)  in  Kristineberg ;  he  also  includes  the  white-fronted  goose  (^Anser  albifrons) 
among  the  hosts,  but  does  not  state  his  authority.  Railliet  (1893,  p.  301)  placed  T. 
setigera  in  his  genus  Drepanidotcenia.  Von  Linstow  (1892B,  pp.  503-504)  states  that 
Dr.  O.  Schmeil  found  in  Cyclops  brevicaudatus  a  globular  cysticercoid  0.133"""  in 
diameter,  with  a  thin,  long  (2.14"™)  tail,  10  hooks  39  ^,  on  the  rostellum,  which 
von  Linstow  identifies  as  the  young  of  T.  setigera.  No  infections  were  made.  The 
life  history  as  given  above  is,  therefore,  theoretical  though  probable. 

16.  Taenia  Krabbe!  Kowalewski,  1895  [nec  Moniez,  1879].    [Sp.  dub.] 
(1894,  Tcenia  Erabbei  E^owalewski  [nomen  nudum].) 
[PI.  XII,  figs.  151-152.] 

Krabbe  (1860,  p.  290)  states  that  he  once  found  in  the  intestine  of  a  domesticated 
goose  a  tapeworm  head  with  10  hooks  simila]'  in  form  to  those  of  Drepanidotcenia  siti- 
gera  but  much  smaller,  i.e.,  24 long.  He  thought  that  perhaps  it  belonged  to 
another  form,  but  figured  the  hooks  B&  "  T.  setigera  f;  "  the  hooks,  as  well  as  the  head, 
bore  a  great  resemblance  to  Drepanidotcenia  tenuirostris.  He  also  found  a  few  heads 
with  10  similar  hooks  in  the  domesticated  duck ;  the  hooks  were  28 long.  Kowa- 
lewski (1894,  p.  5),  in  a  paper  which  I  am  unable  to  read  because  of  the  language, 
mentioned  this  worm  as  a  new  species  under  the  name  Tcenia  Krdbbei.  In  a  second 
paper  (1895,  p.  359,  Taf.  VIII,  fig.  27),  he  gives  a  short  discussion  of  the  worm,  and 
figures  2  hooks.  In  the  German  resum6  (1894,  p.  279)  pf^this  paper  he  simply  sjates : 
"A  species  from  the  goose  which  was  already  found  by  Krabbe,  but  not  described,  is 
proposed  as  a  new  species  ( Tcenia  Krdbbei)  and  its  external  characters  are  discussed." 

The  status  of  this  species  can  not  be  judged  at  present,  but  the  slight  variation  in 
the  form  of  the  hooks  is  not,  in  my  opinion,  sufficient  to  establish  the  form.  As 
£owalewBki  has  unfortunately  written  in  a  language  which  is  not  understood  by 
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many  anthors,  it  is  difficult  to  judge  his  work,  and  as  it  is  now  necessary  for  an 
investigating  helminthologist  to  learn  no  less  than  ten  languages  in  order  to  keep 
up  with  bis  branch,  it  is  to  be  hoped  that  Kowalewski  will  in  the  future  give  fall 
translations  of  his  scientific  articles  in  German,  French,  English,  Italian,  or  some 
other  language  better  known  than  his  own. 

Whatever  may  prove  to  be  the  status  of  this  species,  the  name  T.  Krabbei  can  not 
he  retained  for  it,  as  this  name  has  always  been  used  by  Moniez  for  another  form. 

17.  Drepanidotaenia  tenuirostris  (Radolphi,  1819)  Railliet,  1893. 

(1819,  Toenia  ienuiroatria  Endolphi.) 
[PI.  XIV,  figs.  165-172.J 

Diagnosis:  100'"'"  to  125'"'"  long,  1™""  to  S"""  broad.  Head  subglobular;  rosfeUnm 
delicate,  siibclavifoTra,  armed  with  a  single  crown  of  10  hooks  20  fi  to  23  /t  long; 
suckers  round.  Neck  rather  long.  Anterior  segments  straight  and  short,  the  follow- 
ing longer,  with  sharp  prominent  posterior  angles,  like  the  teeth  of  a  saw.  Genital 
pores  unilateral.   Egg  cylindrical,  85  /( long.    Hooks  of  oncosphere  7  ju. 

Development:  Cercocystis  Dr.  tenuirostris  in  Gammarus pulex,  found  by  Hamann  and 
von  Linstow ;  in  Cyclops  agilis  and  C.  pulcTiellus  found  by  MriJzek. 

Hosts:  Tamo  goose  (Anser  anser  dom,.);  European  scaup  duck  (Aythya  marila); 
tufted  duck  (Aythya  cristata) ;  goosander  (Merganser  merganser) ;  red-breasted  mergan- 
ser (M.  serrator);  smew  or  nun  (Mergus  alhellus);  Greenland  eiAsiT  (Somateria  mol- 
lissima);  velvet  scoter  (Oidemia  fusea);  kittiwake  (liissa  tridactyla). 

Geographical  distribution :  Denmark,  France,  Germany,  and  Bohemia.  No  epidemics 
recorded. 

Krabbe  (1869,  pp.  291-292)  examined  Rudolphi's  types  and  found  hooks  upon  tho 
rostellum,  although  they  had  escaped  Eudtflphi's  attention.  The  original  specimens 
were  collected  by  Bremser  from  Merganser  merganser;  von  Siebold  also  fonnd  this, 
species  in  the  same  host  in  Bavaria  and  Krabbe  found  the  same  worm  in  Aythya 
marila.  It  is  also  reported  from  other  wild  birds.  Bellingham  (1844,  p.  320)  giveai 
Aythya  cristata  as  a  host,  but  does  not  state  his  authority. 

Hamann  (1889,  pp.  7-9,  figs,  a-t)  found  a  cysticercoid  in  Gammarus  pulex  which  ho 
looks  upon  as  the  larval  stage  of  this  worm,  and  he  assumes  that  as  the  domestic 
duck  is  the  only  bird  (i.  e.,  so  far  as  Hamann  knows)  whicli  visits  the  water  in  which 
this  larval  stage  was  found,  this  tapeworm  is  also  found  in  domesticated  ducks.  An 
argument  like  this  lias  value  in  science  only  in  order  to  place  us  on  our  guard  for  the 
parasite,  but  it  would  be  going  altogether  too  far  to  accept  this  worm  as  a  parasite 
of  domesticated  ducks  until  it  is  found  in  that  host.  Hamann  made  no  infections 
with  his  larval  form,  and  accordingly  the  demonstration  that  this  cysticercoid  repre- 
sents the  larval  stage  of  Dr.  tenuirostris  is  still  lacking.  Hamana  describes  the 
larva  as  lying  in  a  cyst  fastened  to  the  intestine  of  the  crustacean,  and  possessing  a 
yellowish  tail  and  grayish- white  body;  diameter  0.2'""',  hooks  10  iu  number,  23  jU 
long;  calcareous  bodies  oval  6  fi,  oncospheric  hooks  9  //.  Von  Linstow  (1892A, 
pp.  338-339)  observed  tho  same  larva  in  the  same  host,  and  Mrazek  (1891,  pp.  101-103, 
126-129)  describes  it  from  Cyclops  agilis  and  Cycl.  pulchellus  in  Bohemia.  His  speci- 
mens were  very  small  0.10'"'"  to  O.ll"""" ;  10  hooks  21  to  23  ;r/ ;  tail  long ;  oncospheric 
hooks  8  /i. 

B.  Genital  pores  irregularly  alternate. 

18.  Drepanidotaenia  infundibuliformis  (Goeze,  1782)  Eailliet,  1893. 

(1772,  Globus  stercoreus  Scopoli— vide  Parona,  1894;  1779,  Twnia  infundibulum  Bloch— 
vide  Goeze,  1782 ;  1781,  T.  avium  Pallas— vide  Goeze,  1782 ;  1782,  T.  artioulis  convideis 
Bloch — vide  End.,  1810 ;  1782,  T.  infmdibuUformis  Goeze ;  1786,  T.  euneaia  Batsch  [nec 
Linstow,  1872]— vide  End.,  1810;  1788,  T.  cojioidea  Schrank— vide  End.,  1810;  1794, 
T.  serrata  Rosa  [nec  Goeze,  1782] — vido  Parona,  1894 ;  1800,  A  lyselminthus  infundihuli- , 
formis  (Goeze)  Zeder;  1803,  Halysis  iiifundibuliformia  (Goeze)  Zeder. 
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[PI.  XIV,  figs.  173-186 ;  PI.  XV,  figs.  187-193.] 

Diagnosis:  20™™  to  130""",  rarely  230'"'"  long.  Head  globular,  rather  depressed;  ros-- 
tellnm  elongate,  cylindrical,  or  hemisplierical,  swollen  at  summit,  armed  with  a 
single  row  of  16-20  hooks  20  to  27  >t  long,  with  long  dorsal  and  short  ventral  root; 
suckers  rather  small.  Neck  very  short.  Anterior  segments  very  short,  the  following 
funnel  shaped,  the  anterior  border  being  much  narrower  than  the  posterior  border; 
posterior  segments  almost  as  long  as  broad.  Genital  pores  irregularly  alternate. 
Penis  thick,  covered  with  few  spines.  Hooks  of  embryo  12  /i  to  17  /<.  (See  also  diag- 
nosis given  below,  p.  44.) 

Development:  According  to  Grassi  &  Eovelli  the  cysticercoid  develops  in  the  ordi- 
nary house  fly. 

Hosts:  Chickena  (Oallws  domesticua) ;  migratory  quail  (Coiurnia;  colurjiix);  ? pheas- 
ants (Phasianus  oolchious);  mallard  (Anas  boschas);  tame  duck  (Anas  hoschas  dom.); 
fcrowned  pigeon  (Goura  sp.);  ?  domesticated  pigeon  (Columba  Uvia  dom.);  sparrow 
(Fringilla  domestica). 

Geographical  distribution:  France,  Italy,  Ireland,  Zealand  (Denmark)  (Krabbe),. 
Pomerania  (Creplin),  and  Saxony  (Kilchenmeister).    No  epidemics. 

The  earlier  descriptions  of  Dr.  infundibulifortnis  are  exceedingly 
unsatisfactory,  and  in  many  cases  it  is  impossible  to  recognize  what 
species  an  author  had  before  him  when  he  determined  it  as  infundibuli- 
formia. 

Krabbe  (1869,  pp.  339-341)  examined  Rudolphi's  (1810)  specimens  and  determined 
the  forms  from  chickens  as  "undoubtedly  identical"  with  specimens  which  he  col- 
lected in  Zealand,  and  with  specimens  from  Creplin's  and  KUchenmeister's  collections. 
Rudolphi's  (1810,  p.  124)  specimens  from  htis  tarda,  however,  Krabbe  determined  as 
different  from  the  specimens  from  chickens. 

This  seems  to  be  the  earliest  exact  reference  to  this  species,  which,  therefore,  rests 
upon  Krabbe's  (1869)  study  of  the  material  which  Eudolphi  (1810,  pp.  123-126)  deter- 
mined as  Goeze's  (1782,  pp.  386-390)  Twnia  infundibuliformis.  Unless  original  speci- 
mens of  authors  before  Eudolphi  can  be  studied  again,  and  unless  it  can  be  shown 
by  this  means  that  Rudolphi's  (1810)  specimens  were  not  really  identical  with  Goeze's 
infundibulifoi-mis,  this  specific  name  may  at  present  be  applied  to  the  parasites  as 
determined  by  Krabbe.  It  is  useless  to  revert  to  the  names  prior  to  infundibuliformis, 
1782,  unless  the  originals  upon  which  those  names  were  based  can  be  restudied. 
Bellingham  (1844,  p.  319)  records  this  species  ioi  Anas  boschas,  A.  boschas  dom.,  a,nd 
Fringilla  domestica.  The  form  which  Dujardin  (1845,  p.  586)  determined  as  infimdi- 
buliformis  is  referred  to  Davainea  cesticillus.  Krabbe  found  this  worm  (Dr.  inf.)  in 
26  out  of  200  chickens  in  the  region  of  Copenhagen.  M^gnin  (1881A,  pp.  33-35)  states 
that  he  found  T,  infundibuliformis  in  large  numbers  in  the  epidemics  of  syngamosis 
among  pheasants,  but  it  is  evident  that  the  form  ho  referred  to  was  his  T.  agama. 
Bremser  also  records  it  from  pheasants,  but  his  observation  should  be  confirmed. 
M^gnin  records  it  for  pigeons  and  in  Goura,  but  these  observations  also  need  con- 
firmation, for  M^gnin  remarks  that  the  specimen  from  Goura  had  three  rows  of  hooks 
upon  the  suckers,  (t  Davainea  cesticillus,  q.  v.  p.  48).  Piana  (1882,  p.  392)  found  this 
parasite  the  most  common  tapeworm  of  chickens.  Grassi  &  Rovelli  (1889,  p.  404; 
1892,  pp.  33-34,  89)  state  that  they  found  the  larval  stage  in  the  house  Ay  (Musct^ 
domestica),  but  they  did  not  prove  their  point  experimentally.  Crety  (1890,  pp.  5-8) 
records  Cotumix  communis  as  a  new  host,  and  remarks  upon  the  anatomy  of  the  para- 
site. Unfortunately  the  figures  are  unsatisfactory,  and  the  description  is,  therefore, 
not  of  such  value  as  it  otherwise  would  be ;  from  his  description  the  following  char- 
acters are  taken : 

2)ia<7tt08i8 ;  ( T.  infundibuliformis)  Strobila  to  100'""^  Head  very  small,  spheroidal, 
0.387'""'  broad ;  rostellum  armed  with  20  hooks  upon  its  cupola-like  extremity ;  length 
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of  rostellam  O.IS?""",  breadth  62  ju  to  75  u;  hooks  23  ft  long;  suckers  0.215™™  by 
0.156"™.  Neck  very  short,  0.313™™  in  length;  middle  segments  0.48"""  long,  poste- 
rior segments  0.901"""  long.    Genital  pores  .   Male  genitalia:  Testicles  16  to  20 

in  number,  29  to  44  /U  in  diameter,  situated  in  median  field ;  vas  deferens  begins  about 
the  middle  of  the  segment,  first  portion  slightly  sinuous,  lateral  portiou  very  tor- 
tuous; cirrus  pouch  globose,  71  fi  in  diameter;  cirrus  armed  with  numerous  small 
fipines.  Female  genitalia:  Beceptaculum  seminis  106  by  39  u,  situated  near  the 
ovary ;  ovary  globose,  near  anterior  margin,  occasionally  irregularly  divided  into  two 
halves ;  oviduct  runs  from  ovary,  in  median  line,  distally ;  vitellogene  gland  in  about 
the  middle  of  the  proglottid  is  generally  globose,  occasionally  irregularly  divided 
into  two  portions,  vitello-duot  runs  cephalad  from  its  median  portion;  shell  gland 
very  small,  between  ovary  and  vitellogene  gland ;  uterus  forms  very  quickly,  in  the 
mature  proglottid  it  occupies  the  entire  median  field  and  is  composed  of  a  large 
cavity  imperfectly  divided  into  numerous  small  cells  (=egg  capsulesf).  Ova  55  /i 
by  46  /U,  with  3  shells;  oncosphere  33  /<,  hooks  17  ti.    (Krabhe:  hooks  12  /<  to  17  yu.) 

Pasquale  (1890,  p.  909)  records  the  worm  for  chickens  in  Massowah. 
Ealliet  (1893,  p.  302)  well  remarks  that  the  generic  position  of  this  spe- 
cies is  doubtful.    (See  addendum,  p.  61.) 

I  refrain  from  discussing  this  form  further,  except  to  remark  that 
practically  nothing  is  definitely  known  about  the  species.  Crety's 
description  is  the  only  one  which  can  be  given  the  dignity  of  a  diag- 
nosis, and  yet  that  was  not  based  upon  originals.  The  earlier  descrip- 
tions, which  take  no  account  of  the  internal  anatomy  of  the  segments, 
are  almost  useless  so  far  as  zoological  descriptions  are  concerned. 
Were  it  not  for  the  fact  that  the  original  host  (chickens)  is  known,  I 
have  the  most  serious  doubt  whether  it  would  ever  be  possible  to  recog- 
nize this  form;  and  whether  even  the  numerous  specimens  recorded 
from  chickens  as  T.  infundibuliformis  are  to  be  considered  as  such  is,  in 
my  opinion,  an  open  question.  T  have  specimens  of  worms  from  pigeons 
(Golumba  domestica)  and  from  turkeys  {Meleagris  gallopavo  mexieana), 
which  I  should  like  to  determine  as  Dr.  infundibuliformis,  but  it  seems 
to  me  that  this  specific  name,  like  Tcenia  expama  of  older  authors, 
is  only  a  Latinized  form  of  expressing  one's  doubts  or  ignorance  as  to 
what  species  is  in  the  hands  of  a  given  worker,  while  as  for  the  sup- 
posed life  history,  with  the  fly  as  intermediate  host,  although  I  am  not 
willing  to  deny  the  correctness  of  the  hypothesis,  I  do  insist  that  it  is 
only  an  hypothesis,  with  little  back  of  it,  and  that  it  is  now  time  to  call 
a  halt  on  such  speculative  work  and  to  distinguish  between  what  is 
shown  experimentally  to  be  fact,  and  what  might  possibly  be  shown  to 
be  fact.   (See  also  Twnia  nigropunctata.) 

B.  SuckeTS  armed:  genera  Darainea,  EcMnocotyle,  and  Ophryocoyile, 

Genus  DAVAINEA  K.  Blanchard  &  Eailliet,  1891. 

(?  1893,  Cftopmania  Monticelli.) 

Diagnosis:  Worms  of  small  or  medium  size.  Head  rounded^  surmounted  by  a 
rostellum  or  hollowed  by  a  depression,  but  armed  in  either  case  with  a  doable  row 
of  numerous  small  hooks  posseasing  a  special  form  (prong  and  dorsal  root  sho^t, 
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ventral  root  very  long,  giving  them  the  form  of  a  hammer).  Suckers  rounded, 
bordered  with  several  rows  of  small  hooks  which  are  instable  or  persisteut.  Genital 
pores  generally  unilateral  but  occasionally  irregularly  alternate;  in  the  former  case 
(unilateral  pores),  the  ova  are  generally  arranged  in  groups,  in  egg  capsules;  ovary 
in  some  species  develops  into  the  uterus ;  eggs  also  isolated,  scattered  through  the 
parenchyma;  embryos  without  pyrlforin  body. 

Type  species:  As  the  type  species  has  evidently  never  been  proposed,  I  propose  D. 
proglottina  (Davaine,  1860)  E.  Blanchard,  1891,  as  type. 

Development:  As  yet  little  known;  the  larvai  of  some  species,  however,  have  been 
found  in  certain  arthropods  and  moUusks. 

Habitat:  Intestine  of  birds  and  mammals. 

Blanchard  (1891B,pp.  428-440)  recognizes  fourteen  species  as  belong- 
ing to  this  genus,  and  thinks  that  T.  cantaniana  and  T.  vlavulus  may 
also  be  placed  here.  Some  of  the  forms  Blanchard  includes  here  are 
well  established,  others  rest  upon  weak  characters. 

Monticelli  (1893,  pp.  16-17)  has  recently  proposed  a  new  genus  Chap- 
mania  which  seems  to  be  very  closely  related  to,  if  not  identical  with 
Bavainea,   His  diagnosis  reads  as  follows : 

Head  rounded,  small,  with  a  protractile  anterior  sucker  armed  on  its  anterior  mar- 
gin with  a  crown  of  very  minute  booklets.  Suckers  rather  large,  unarmed.  Prog- 
lottids  campanulate.  Genital  pores  unilateral.  Testicle  single.  Ovary  bilobed, 
dendritic. 

Monticelli  took  Zschokke's  (1888,  pp.  2-6, 41-46)  Twnia  argentina  as 
basis  for  his  genus,  and  considered  this  species  identical  with  Chap- 
man's Tcenia  tauricollis.  In  this  latter  point  Monticelli  is  i)robably  in 
error,  while  as  for  the  genus,  it  certainly  rests  upon  too  weak  charac- 
ters to  be  recognized  at  present.  The  "  anterior  suckeir"  is,  of  course, 
the  invaginated  rostellum  and  sac;  the  only  valuable  character  remain- 
ing is  the  single  testicle.  The  bilobed  dendritic  ovary,  the  form  of  the 
segments,  etc.,  must  all  be  rejected  as  generic  characters. 

The  exact  status  of  the  genus  and  the  ?  one  or  ?  two  species  {tauri- 
collis and  argentina)  must  be  left  undecided  for  the  present. 

'  Genital  pores  alternate   2 

Genital  pores  generally  unilateral,  occasionally  alternate; 

rostellum  with  about  200  hooks  6  fi  long  D.  tetragona,  p.  49 

Genital  pores  unilateral   4 

Segments  not  over  5  in  number;  strobila  1.5"""  long  or 
less;  rostellum  with  about  80  hooks  7  jn  long;  found  in 

chickens  D. proglottina,  p.  47 

Segments  numerous,  and  strobila  much  longer  than  1.5"™   3 

Rostellum  with  about  100  hooks  8  /u  long ;  found  in  chick- 
ens and  (?)  pigeons  D.  echinobothrida,  p.  49 

Eostellum  with  208 hooks 7 /U  to8/<  long;  found  in  chickens.  J  D.  cesiicillus,  p.  48 

Rostellum  with  about  800  hooks  11  fi  long;  found  in  quails. D.  circumvallata,  p.  47 

(Rostellum  with  150  hooks  12.8  fi  long ;  found  in  pheasants . . .  D.  Friedbergeri,  p.  52 
Rostellum  wi^i  ca.  60  hooks  11  /i  long ;  found  in  pigeons 
and  (f)  ducks  D.  orassula,  p.  53 


1. 


3. 
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a.  Qenltal  pores  irregnlarly  alternate. 

19.  Davainea  proglottiiia  (Davaine,  1860)  R.  Blanchard,  1891. 

(1860,  Twnia  progloitma  Davaiue;  1881,  "T.  progloHidina  Dav."  of  Plana.) 
[PI.  XV,  figs.  194-198;  PI.  XVI,  figs.  199-202.] 

Diagnosis:  0.5""  to  1.55'"""  long  hy  0.18'"'"  to  O.SO"""  broad.  Head  club  shape  to 
quadrangular,  140  u  to  250  ju.  long  by  135  /<  to  200  fi  broad,  ratber  rounded  in  front  and 
sligbtly  constricted  in  back  to  form  neck  (108  broad) ;  apex  armed  witb  retractile 
hemispherical  rostellum  55  /i  in  its  antero-posterior  diameter  and  60  ja  to  85  fi  in  its 
lateral  diameter ;  base  of  rostellum  armed  with  about  80-95  booklets  measuring  6.5  ft 
to  7.5 fi.  Suckers  circular,  small  (25  fi  to  35  n),  armed  with  a  single  row  of  hoot- 
lets  (6  fi),  with  rather  large,  bilobed  base.  Strobila  composed  of  2-5  segments,  first 
segment  only  about  56  n  long,  the  following  segments  increasing  in  length  and  width. 
Genital  pores  irregularly  alternate,  situated  at  the  anterior  angle.  The  second  seg- 
ment possesses  well-developed  male  organs  and  the  aulagen  of  the  female  organa.  In 
the  third  segment  the  testicles  are  atrophied,  the  female  organs  (median  posterior 
vitellarium,  two  ovaries,  recept.  sem.,  vagina)  well  developed,  but  no  uterus  present. 
In  the  fourth  segment  all  the  genital  glands  are  atrophied,  and  the  segment  is  filled 
with  numerous  isolated  eggs  (not  in  egg  capsules);  ova  35  >u  to  40  /^;  hooks  of 
oncosphere  10  fi  to  11  n.  The  segments  have  a  great  tendency  to  separate  more  or 
less  completely;  the  last  segment,  after  separating,  remains  in  the  intestine  and 
grows  to  2™™  long  by  1.25""°  broad  (larger  than  the  entire  worm). 

Development:  Larval  stage  is  found  in  slugs  (^Limax  cinereus,  L.  agrestis,  and  L. 
variegatus,  and  develops  from  the  oncosphere  in  less  than  twenty  days;  fed  to 
chickens,  the  cysticercoid  becomes  adult  with  4  segments  at  the  end  of  eight  days. 

Host:  Chickens  {Gallua  domesticus). 

Geographical  distribution:  France  (Rennes  by  Dujardin),  in  le  Nord  by  Davaine, 
in  Loiret  by  Lucet,  in  Indre-et-Loire  by  R.  Blanchard,  and  Italy  by  Grassi  &  Rovelli. 

Epidemics :  Lucet  observed  a  serious  epizootic  enteritis  in  fowls  produced  by  this 
parasite  in  Loiret  (Railliet,  1893,  p.  305). 

The  life  history  of  this  worm  has  been  experimentally  demonstrated 
and  this  is  one  of  the  few  tapeworms  of  fowls  which  can  be  said  to  be 
comparatively  well  known  from  a  scientific  standpoint. 

20.  Davainea  circumvallata  (Krabbe,  1869)  K.  Blanchard,  1891. 

(1819,  Tcenia  linea  Rud.,  pars;  1869,  T.  circumvallata  Krabbe;  1890,  T.  pluriuncinata 

Crety.) 

[PI.  XVI,  figs,  203-211.] 

Diagnosis :  Strobila  40'""  to  150""'  long.  Head  pyriform  0.627""  to  0.8""  long  by 
.0.598™"  to  0.65""  broad.  Rostellum  armed  with  a  double  row  of  about  800  minnte 
booklets,  of  two  different  sizes,  the  larger  and  smaller  alternating,  the  larger  hooks 
11  ft  (Krabbe),  16  ft  (Crety);  smaller  hooks  8  /n  (Krabbo),  12  ft  (Crety).  In  the 
earlier  stages  (see  below  T.  pluriuncinata)  the  suckers  are  armed  with  6-8  concentric 
rows  of  instable  hooks  which  vary  in  size,  but  of  similar  form.  Suckers  small, 
0.186""  to  0.196"""  in  diameter.  Neck  present,  thin.  Anterior  segments  0.195'"" 
broad  by  0.40""  long  (after  Crety,  1890,  p.  2,  the  figures  should  undoubtedly  be  re- 
versed); middle  segments  2""  to  3""  broad  by  1"""  long;  posterior  segments  1.5""" 
long  by  2.5'""  broad.  Genital  pores  irregularly  alternate  in  about  the  middle  of  the 
lateral  margin.  Male  genitalia:  In  posterior  portion  of  segment;  testicles  15-20  in 
number,  45  ft  in  diameter,  distributed  regularly  in  median  field;  the  Qommon  Tits 
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deferens  takes  origin  in  about  tlio  middle  of  tlie  segment,  medium  portion  more  or 
less  simple,  lateral  portion  convoluted;  upon  entering  the  cirrus  pouch  it  swells  into 
a  vesicula  seminalis,  53  m  long  by  39  broad,  distinct  only  in  the  younger  segments ; 
cirrus  covered  with  extremely  minute  spines,  visible  only  with  an  inunersion  lense. 
Female  genitalia:  In  anterior  portion  of  segment.  Ovary  median  near  anterior  mar- 
gin, at  first  transverse,  in  the  older  segments  it  becomes  globose  and  occasionally 
irregularly  divided  into  two  lateral  halves,  connected  by  a  median  portion  which 
leads  into  the  oviduct;  in  middle  proglottids  transverse  diameter  of  ovary  0.186"""; 
oviduct  short,  runs  distally;  vitellogene  gland  distal  of  ovary,  in  youngest  segments 
appears  as  a  globular  sao  next  to  ovary,  in  older  segments  further  removed  from  it 
and  much  smaller  than  it,  occasionally  divided ;  vitelloduct  runs  from  middle  of 
vitellogene  gland  proximally ;  shell  gland  very  small,  situated  between  ovary  and 
vitellogene  gland;  vagina  swells  into  a  receptaculum  seminis  58 by  39  /*  near  the 
ovary ;  uterus  forms  rapidly,  suppresses  genital  glands,  eggs  arranged  4-6  or  more 
in  egg  capsules.  Ova  28  by  24  // ;  hoolss  of  oncosphere  11  ja  io  VI  jit  (Krabbe), 
3 to  4    (Crety),  oncosphere  11  /i. 

Type  specimen :  Berlin  museum. 

Life  history :  Unknown. 

Hosts:  Migratoryquail(Cotamia!cotitrnta;) by Eudolphiand Crety;  {C.daotylisonans) 
by  Ninni  [Stossich]. 

Geographical  distriiution :  Italy,  by  Budolphi,  Crety,  and  Ninni. 

Blanchard  (1891B,  p.  434)  looks  upon  Crety's  Taenia  pluriuncinaia  as  synonymous 
with  D.  circamvallata.    Crety's  deseription  of  T.  pluriundnata  is  as  follows : 

Diagnosis:  Strobila  up  to  lOS""  long.  Head  very  small  0.313°""  broad.  RosteUum 
aimed  with  a  double  row  of  alternately  larger  and  smaller  hooks,  the  larger  8  the 
smaller  5  n  long,  in  form  very  similar  to  those  of  T.  ciroumvallata;  suckers  very  small, 
98  ft  in  diameter,  armed  with  6-8  concentric  rows  of  hooks,  the  latter  varying  in 
size,  but  of  similar  form.  Neck  2.5"'"'  long,  thin.  Young  segments  0.323""°  broad 
by  0.2"""  long;  middle  segments  trapezoid,  3™"'  broad;  posterior  segments 2"""  broad 
by  1"""  long.  Genital  pores  irregularly  alternate ;  genital  apparatus  (very  insuffi- 
ciently described) ;  cirrus  pouch  pyriform,  127  /ihy  20  fi;  ova  in  egg  capsules  same 
as  in  T.  oircumvallata;  diameter  of  ova  22    by  16  /(;  oncosphere  9  fi. 

Host:  Migratory  quail  (Cotiirnix  cotumix.) 

Whether  Blanchard  is  correct  in  his  opinion  can  be  determined  only  by  a  compari- 
son of  specimens,  but  in  the  meantime  one  is  bound  to  admit  that  T.  pluripunetata 
can  hardly  be  admitted  as  a  species  upon  its  present  diagnosis. 

21.  Davainea  cesticillus  (Molln,  1858)  R.  Blanchard,  1891. 

(1845,  "Twnia  infundibvliformis  Goeze,"  1782,  of  Diyardin;  1858,  T.  eestUnllus  Molin; 
1881,  T.  infundibuliformis  pars  of  M€gnin.) 

[PI.  XVII,  figs.  212-216.] 

Diagnosis:  Length,  9"""  to  45""™  (according  to  Molin),  100"""  to  ISO™""  (according 
toothers).  Head  globular,  0.5"""  to  CSD"™  broad;  rostellnmeonvex  or  hemispherical, 
not  prominent,  0.28"""  to  0.32°""  broad,  armed  with  about  208  hooks  7  fi  to  8.8  /i  long,. 
arranged  in  two  rows;  these  hooks  have  a  very  short  dorsal  and  a  long  ventral 
root;  suckers  10  /a  to  11  /x,  not  prominent.  Neck  very  short  (Duj.)  neck  absent 
(Railliet).  Anterior  segments  3-5  times  as  broad  as  long,  being  broader  than  the 
head,  but  very  short ;  the  following  segments  increasing  gradually  in  size  and  becom- 
ing nearly  as  long  as  broad,  borders  overlapping.  Genital  pores  irregularly  alternate. 
Eggs  elliptical  75  to  85  ;  hooks  of  oncosphere  16  /i  to  IT  (Railliet)  18  /<  to  23 
(Pujardin).    Development  unknown. 

Host:  Chickens. 

Geographical  distribution:  France  (by  Dnjardin) ;  Italy  (by  Molin,  Grassi,  Rovelli) ; 
Denmark  (by  Krabbe) ;  Turkestan  (by 'Pedtschenko) ;  Abyssinia  (by  Pasqaale).  Epi- 
demics :  None  recorded, 
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Dnjardin  (1845,  pp.  586, 609,  PL  IX,  fig.  H,  1-2)  erroneously  determined  this  worm 
as  T.  infundibuUformis;  Molin  (1858,  p.  139)  described  it  as  T.  cestioillui.  Erabbe 
(1869,  pp.  342-343)  found  it  in  16  out  of  200  chickens  in  Denmark,  and  mentions  a  some- 
what similar  worm  from  Siebold's  collection,  taken  in  Egypt  by  Bilharz.  Plana  (1882) 
records  T.  cestieillus  in  Italy  and  Pasqaale  (1890)  says  it  is  the  most  common  form 
at  Massowah  (Abyssinia),  where  he  in  one  instance  took  about  300  from  one  chicken'. 
Grassi  &  Eovelli  (1892,  p.  88)  suspect  that  the  intermediate  host  is  a  lepidopteron 
(butterfly)  or  a  coleopteron  (beetle),  but  this  is  wild  speculation.  Stossich  (1890A, 
p.  39;  1890B,  p.  53)  records  the  same  species  iu  two  diiferent  publications,  once  as 
being  collected  iu  Venice  by  Ninni,  and  a  second  time  as  being  rather  rare  in  chick- 
ens in  Trieste.  Blanchard  (1891B,  p.  434)  looks  upon  part  of  M^gnin's  T.  infundibu- 
Uformis as  belonging  here ;  the  worm  in  question  has,  according  to  M6gnin  (1881A, 
pp.  27-44)  3  rows  of  hooks  on  the  suckers. 

For  Neumann's  (1888  and  1892)  combination  T.  cestieillus  var.  phasianorum  which 
he  attributes  to  M^gnin  (1887,  p.  828),  vide  p.  53  (Tania  infundibuUformis  va,T.phasian- 
orum  M^gnin,  1887,  p.  825  ff.,  under  T.  Friedhergeri). 

22.  Davainea  echinobothrida  (M^gnin,  1881)  R.  Blanchard,  1891. 

(1880,  Tania  infundibuUformis  of  M^gnin  (pars) ;  1880,  T.  echinobothrida  M^gnin,  nomea 
nudum;  1881,  T.  echinobothrida  M6gam.) 

[PI.  XVII,  figs.  217-218.] 

Diagnosis:  50""™  to  lOO""  long,  l™""  to  4™"  broad.  Head  small,  cuboid,  its  summit 
presenting  an  infandibulum  armed  with  about  100  hooks,  8  u  long,  arranged  in  a  double 
row.  Suckers  large,  armed  with  7  circular  rows  of  hooks,  the  hooks  of  the  middle 
row  being  the  largest;  with  age  these  hooks  fall  and  the  suckers  gradually  become 
indistinct.  Neck  nil.  Anterior  segments  very  thin,  50  times  broader  than  thick; 
following  segments  increasing  gradually  in  size,  the  posterior  border  overlapping, 
so  that  the  margin  of  the  strobila  appears  serrate.  Eggs  spherical,  90 p.  in  diameter, 
arranged  in  groups  of  6-7  in  roundish  egg  capsules.   Development  unknown. 

Sosts:  Chickens  (M^gnin), f  pigeons  (M^gnin — possible  another  species  of  worm 
according  to  Railliet),  and  ?  pheasants  (see  Blanchard). 

Geographical  distribution :  France  by  M^gnin.  Epidemics :  H^gnin  states  that  this 
did  not  produce  any  serious  effects  in  its  hosts. 

The  types  of  this  species  should  be  compared  with  D.  tetragona  and  T.  bothriopUtis, 
as  the  worms  are  very  similar,  if  not  identical.  The  character  of  the  genital  pores 
as  a  specific  difference  I  can  hardly  admit  for  this  form.  (See  the  discussion  under 
D.  tetragona.)  M^gnin  states  that  the  hooks  of  the  middle  rows  of  the  suckers  are 
the  largest  and  this,  if  the  observation  is  confirmed,  would  separate  the  species  from 
T.  bothriopUtis. 

b.  Gtenital  pores  unilateral,  occasionally  alternate. 

23.  Davainea  tetragona  (MoUn,  1858)  E.  Blanchard,  1891. 

(1858,  Twnia  tetragona  Molin;  1881,  T.  bothriopUtes  Plana  (nomen  nudum) ;  1882,  T. 

bothriopUtis  Plana.) 

[PI.  XVII,  figs.  219-227;  PI.  XVIII,  figs.  228-235.] 

Diagnosis:  12"°"»  to  90™'"'  long  (MoUn)  or  to  200""°  (Plana)  or  to  250™™  (Krabbe),  by 
1.6""°  to  3"""  broad.  Head  small,  tetragonal;  retractile  rosteUum  armed  with  a 
double  row  of  about  200  hooks,  6  w  long.  Suckers  circular,  armed  with  seven  or 
eight  concentric  rows  of  hooks  of  varying  size.  Neck  very  long.  Anterior  seg- 
ments very  short;  the  following  subquadrangular,  the  posterior  edges  overlapping. 
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Genital  pores  unilateral  or  irregularly  alternate,  situated  in  or  about  the  middle  of 
the  margin.   Eggs  arranged  irregularly  in  groups  of  5-20  in  egg  capsules. 

Development:  According  to  Plana,  the  larval  stage  {Mcmocereas  Davainem  ietragonw) 
develops  in  snails  (Helix  carthuaianella  or  S,  maculosa). 

Seats :  Ohickens. 

Geographical  distribution:  Italy  (by  Molin,  Plana),  Turkestan  (by  Fedtschenko), 
Abyssinia  (Pasquale),  America  (Washington,  D.  C,  by  Moore). 
Epidemics:  Italy  by  Plana;  Washington,  D.  C,  by  Moore. 

I  include  T.  bothrioplitis  in  the  species  D.  tetragona  and  retain  D. 
ecliinohothrida  as  a  distinct  species,  chiefly  in  deference  to  the  opinion 
of  my  friends  E.  Blanchard  and  Railliet.  Personally  I  do  not  see  why 
the  species  D.  tetragona  should  be  recognized,  or  why  two  of  these  forms 
should  be  united  while  the  third  is  kept  distinct,  for  the  descriptions  of 
all  three  forms  are  incomplete,  and,  as  will  be  shown  in  the  following 
historical  review,  any  arrangement  of  the  three  worms  can  be  looked 
upon  at  present  only  as  provisional.  The  historical  review  is  given  in 
detail,  as  these  three  (or  one  ?)  species  represent  very  important  parasites. 

Molin  (1858,  p.  139)  first  described  as  Taenia  tetragona  some  tapeworms 
which  he  found  in  chickens  in  Padua  in  December,  1857,  as  follows : 

Caput  tetragonum,  minimum,  aoetabulis  quatuor  angularibus,  alveole  ad  basim 
rostelli  excavatum;  rostelluni  inerme,  brevissimum,  obtuso-coincum,  in  alveolum 
retractile ;  collum  breve ;  articuli  supremi  brevissimi ;  postremi  subquadrati,  imbri- 
cati ;  aperturaj  genitales  marginales,  seoundae,  in  apice  papilla?  prominulte.  Longit. 
0.012-0.090;  lat.  ad  0.002. 

Habitaoulum.  Fhasianus  Gallus:  in  intestine  tenui,  Decembri,  Patavii  (Molin). 

Like  most  of  Molin's  descriptions,  this  diagnosis  gives  us  but  little  Information 
concerning  the  parasite  he  had  before  him.  It  should  be  noticed,  however,  that  he 
(probably  erroneously)  describes  the  rostellum  as  unarmed,  the  neck  as  short  (a 
character  of  little  or  no  value),  the  posterior  segments  subquadrate  and  imbricate, 
the  genital  pores  as  unilateral,  the  length  of  the  worm  as  12"""  to  90"'™,  breadth  as  2"'™. 
In  other  words,  there  is  neither  a  single  distinctive  character  nor  a  collection  of  char- 
acters given  in  this' diagnosis.  In  his  second  paper  (1860,  pp.  254-255;  Taf.  Vll,  5-8) 
Molin  repeats  this  diagnosis,  gives  four  figures  of  the  worm  which  are  almost  useless, 
except  fig.  7,  in  which  the  genital  pores  are  figured  in  the  middle  of  the  lateral 
margin,  and  in  which  some  irregularly-shaped  masses  are  drawn,  which  evidently 
represent  egg  capsules.  He  also  adds  three  observations  to  the  effect  that  he  col- 
lected 42  specimens  from  one  chicken,  of  which  number  only  2  were  mature,  the 
others  being  very  small.  He  describes  a  mosaic  structure  of  the  segment  caused  by 
egg  capsules,  each  of  which  contains  from  5  to  20  ova.  Although  the  rostellum  is 
unarmed,  the  form  differs  in  organization  from  the  other  unarmed  forms.  These  are 
all  of  the  characters  ever  given  by  Molin  to  the  species,  and  it  must,  indeed,  be 
admitted  that  thoy  are  not  sufficient  to  determine  any  worm  with  certainty.  Molin's 
diagnosis,  without  the  type  specimens,  is  therefore  useless. 

As  far  as  any  original  oliservations  are  concerned  Molin's  species  T.  tetragona  then 
rested  for  a  number  of  years.  In  1880  M(5gnin  (1880,  p.  119)  mentioned  T.  echinoboth- 
rida  as  a  nomen  nudum.  In  1881  two  parasites  of  chickens,  very  similar  to  if  not 
identical  with  T.  tetragona,  were  described  as  new.  M^gnin  described  and  figured 
T.  echinobothrida  as  a  new  species  with  the  characters  given  in  the  diagnosis  above 
(p.  49).  A  careful  study  of  both  figures  and  description  shows  that  the  most  impor- 
tant characters  at  present  to  be  considered  are  the  hooks  upon  the  rostellum,  said 
to  be  about  100  in  number,  8  /i  long,  the  rows  of  hooks  upon  the  suckers  (6-7  rows), 
those  of  the  middle  row  being  the  largest ;  genital  pores  irregularly  alternate ;  eggs 
90  /i  in  diameter,  spherical,  arranged  in  groups  of  6-7  in  roundish  egg  capsules. 
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In  March,  of  the  game  year'  (1881)  Piana  (1882,  pp.  387-391, 1  plate)  presented  a 
paper  before  the  Accademia  delle  Scienze  di  Bologna,  in  which  he  described  as  a  new 
species  T.  iothrioplitis,  a  cestode  which  he  found  causing  serious  damage  to  poultry, 
producing  tubercles  in  the  intestine.  The  chief  zoological  characters  taken  as  a 
basis  for  the  species  are  as  follows  : 

Head  0.35™"  in  diameter;  retractile  hemispherical  rostellum  armed  with  hooks 
(number  liot  given,  but  evidently  ca.  200,  form  shown  in  drawing) ;  suckers  with 
seven  or  eight  concentric  rows  of  hooks  (form  as  per  drawing),  hooks  not  all  of 
same  size ;  neck  very  long,  containing  ovoid  calcareous  corpuscles ;  genital  pores 
unilateral,  situated  somewhat  below  (distally)  the  middle  of  the  lateral  margin; 
cirrus  short,  pyriform ;  eggs  in  egg  sacs. 

Piana  states  that  Rivolta  and  Delprato  (in  Ornitojatria,  1880,  T.  I.,  f.  5a — not 
accessible  to  me)  picture  the  head  of  a  cestode  which  produced  simUar  nodxiles  in 
the  intestine  of  a  chicken.  Piana  found  2  cysticercoids  in  Helix  (whether  in  H. 
carthmianella  or  H.  maculosa  is  not  clear  to  mo)  which  agree  quite  closely  with  the 
head  of  the  parasite  found  in  chickens;  no  experiments  were  made  to  demonstrate 
that  this  cysticercoid  is  the  larval  form  of  the  worm  in  question,  but  their  8i)ecific 
identity  is  assumed  from  their  similarity.  Piana  was  acquainted  with  M^gnin's 
paper,  but  separated  his  form  from  M^gnin's  species  chiefly  on  account  of  the  form 
of  the  hooks  on  the  suckers,  the  number  of  hooks  on  the  rostellum,  and  the  arrange- 
ment of  the  genital  pores.  Krabbe  (1882,  pp.  361-364,  Tab.  II,  figs.  55-60)  published 
as  Twnia  tetragona  Molin,  some  cestodes  which  Fedschenko  had  found  in  chickens  in 
Turkestan.  He  admits  the  total  inadequacy  of  Molin's  figures  and  descriptions,  but 
determines  his  specimens  as  T.  tetragona  on  account  of  the  egg  capsules.  The  char- 
acters given  are  as  follows : 

Length  to  250'""',  breadth,  1.6'"'";  posterior  segments,  1.2"""  long  by  1.6""'"  broad. 
Head  provided  with  a  short  and  broad  retractile  rostellum,  surrounded  by  about  200 
hooks  arranged  in  a  double  row ;  hooks  measured  6  u  .long  from  the  apex  of  the  prong 
to  the  end  of  the  dorsal  root ;  ventral  root  11  fi  long ;  suckers  surrounded  by  several 
rows  of  similar  instable  hooks  of  different  form  from  those  of  T.  australis.  Genital 
pores  unilateral;  cirrus  smooth,  21  /<  long  by  8  ^  thick.  Eggs  arranged  in  egg  sacs, 
10-12  ova  in  a  group,  40  to  ca.  90  groups  in  a  segment. 

Since  Krabbe's  paper,  authors  have  as  a  rule  accepted  T.  tetragona  as  a  good  species. 
Blanchard  (1891B,  pp.  433,  436)  recognized  D.  eehinobothrida  as  a  distinct  species; 
recognized  D.  tetragona  (Molin)  as  valid,  and  made  T.  hotJiriopUtis  a  synonym  of  D. 
tetragona.  Grassi  &  Eovelli  (1892,  p.  84)  claim  to  have  recognized  both  T.  tetragona 
Molin  and  T.  hothriopUtis  Piana,  and  state  that  they  have  found  both  forms;  K 
eehinoiothrida  M<5gnin  they  did  not  find,  but  they  think  it  is  possibly  identical  with 
T.  bothrioplitis  Piana.  Eailliet  (1893,  pp.  306-307)  has  followed  Blanchard  (1891). 

From  the  above  it  is  questionable  whether  Molin's  specific  name  tetragona  can  be 
retained,  unless  the  originals  can  be  found  and  redescribed,  for  the  description  given 
by  Molin  is  unrecognizable  without  the  types.  It  might  possibly  be  retained  upon 
the  ground  that  it  is  impossible  to  show  that  T.  tetragona  of  present  authors  is  not 
identical  with  T.  tetragona  Molin.  I  refrain  temporarily  from  suppressing  the  name, 
as  I  hope  the  types  may  be  reexamined.  Krabbe's  description  of  T.  tetragona  can 
hardly  be  taken  into  consideration  in  this  question,  as  there  is  nothing  to  show  that 
his  specimens  are  identical  with  Molin's  forms,  and  as  Krabbe  himself  admits  the 

'The  date  of  publication  of  the  volume  for  1881  is  given  upon  the  cover  as  1882, 
but  a  preliminary  notice  of  this  paper  appeared  in  the  Eeiidiconto  in  1881.  This  pre- 
liminary notice,  however,  is  altogether  too  incomplete  to  hold  should  the  question 
of  priority  be  raised  between  M^gnin's  T.  eehinoiothrida  and  Piana's  T.  bothrioplitea. 
Further,  as  Piana  cites  Mdgnin's  article  in  the  final  paper,  M^gnin's  name  must  be 
given  precedence,  should  these  two  forms  prove  identical.  Piana's  T.  iothriopUtes  of 
1881  is  to  all  intents  and  purposes  a  nomen  nudum,  and  his  species  T.  bothriopliiit 
ahoald  be  dated  1882. 
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nselessness  of  Molin's  description  and  figures.  The  differences  between  the  species 
described  by  these  three  authors  (MiSgnin,  Piana,  and  Krabbe)  are  very  slight  and  can 
for  the  most  part  be  explained  by  contraction,  insufficiency  of  material,  and  lack  of 
details.  The  description  of  the  hooks  of  the  suckers  of  T.  echinolioihrida  (as  being  so 
simple)  should,  I  believe,  be  taken  with  reserve.  The  hooks  are  very  small  and  are 
not  easily  studied.  The  fact  that  the  genital  pores  are  described  as  irregularly 
alternate  by  M^gnin  and  unilateral  by  Plana  and  Krabbe  is  not,  in  my  opinion,  a 
serious  difference  in  this  genus.  This  opinion,  radical  as  it  may  appear,  is  based 
upon  the  following  observations : 

The  worms  which  Dr.  Moore  found  producing  a  nodular  disease  in  chickens  give 
rise  to  the  same  pathological  conditions  as  the  form  described  by  Piana,  and  agree 
with  Piana's  species  in  regard  to  the  armed  rostellum,  the  form  and  size  of  the  hooks, 
both  on  the  rostellum  and  suckers,  and  in  almost  every  other  cliaracter  mentioned 
by  Piana.  The  genital  pores  vary  in  different  specimens.  In  some  specimens  they  are 
entirely  unilateral ;  in  other  specimens  all  but  one  or  two  may  be  on  the  same  side  of 
the  worm,  in  fact  it  is  often  necessary  to  mount  the  entire  strobila  before  it  is  possible 
to  find  an  alternating  pore ;  in  still  other  specimens  the  pores  are  extremely  irregular. 
The  specimens  with  irregularly  alternate  genital  pores  agree  in  all  other  respects, 
so  far  as  I  can  see,  with  Piana's  form.  The  only  difference  between  these  specimens 
and  M^gnin's  description  appears  to  be  (1)  the  number  of  hooks  upon  the  rostellum 
(M6gnin  estimates  them  at  about  100,  the  American  forms  possess  oa.  200-208) ;  (2)  the 
form  of  the  hooks  on  the  suckers  (possibly  due  to  misinterpretation  as  the  form  of 
hooks  M^gnin  describes  is  otherwise  unknown  in  this  group) ;  and  (3)  the  arrangement 
of  the  hooks  on  the  suckers  (in  M6gniii's  form  the  largest  hooks  are  in  the  centerrow, 
in  the  American  form  the  largest  hooks  are  those  of  the  external  row).  This  latter 
point  of  difference  should  not  be  given  too  much  weight,  as  M^gnin  evidently  made 
no  microtome  sections,  and  this  point  could  hardly  be  established  definitely  otherwise. 

In  short,  I  incline  to  the  belief  that  tetragona,  eckinobothrida,  and  bothriopUtis  all 
represent  one  and  the  same  species. 

c.  Grenital  pores  nnilateral. 

24.  Davainea  Priedbergeri  (von  Linstow,  1878)  R.  Blanohard,  1891. 

(1878,  Twnia  Friedbergeri  von  Linstow  [May  16] ;  ?  1878,  Twnia  agama  M^gniu  [Au- 
gust] ;  ?  1878,  T.  infundibuUformis  var.  phasianorum  M^gnin  [September] ;  1888, 
T.  cesticillm  var.  phasianorum  Neumann.) 

•  [PI.  XVIII,  figs.  236-242.J 

Diagnosis:  Strobila  up  to  200""™  and  more  long  by  2™"  to  3"™  wide.  Head  pyri- 
form,  0.386""'  broad  by  0.30>""'  long;  rostellum  armed  with  a  double  row  of  hooks, 
75  in  each  row,  12  long;  suckers  elliptical,  armed  with  4-5  rows  of  hooks,  of  which 
those  on  the  middle  row  are  smallest.  Neck  thin,  2™™  to  3'"'"  long.  Anterioi;  seg- 
ments very  short,  the  following  gradually  increase  in  length,  the  distal  borders  pro- 
jecting so  as  to  give  a  serrate  appearance  to  the  worm ;  in  the  posterior  sixth  the 
segments  become  moniliform,  the  last  segments  almost  globular,  frequently  orange 
in  color.  Genital  pores  unilateral,  in  middle  of  the  margin.  Ova  34  /i  to  38  y«, 
onoospheric  hooks  6.5  /i. 

Development:  Unknown;  Friedberger  and  M^gnin  think  that  ants  ("Formica 
rufat")  form  the  intermediate  host,  but  experiments  (Friedberger)  were  negative. 

Masts:  PheaaaxLta  {Phasianns  eolchicus). 

Geographical  distribution :  Germany  and  France. 

Epidemics:  Friedberger  (1877,  pp.  99-112)  gives  quite  an  extensive 
account  of  an  outbreak  of  disease  among  pbeasants  which  he  attributed 
to  the  presence  of  the  large  number  of  tapeworms.  A  remarkable 
difference  in  the  development  of  the  young  pheasants  was  noticed. 


53 


Many  of  them  became  sick.  The  appetite  remained  good  for  the  most 
part,  but  the  animals  grew  dull  and  their  feathers  became  ruffled.  Sud- 
denly the  animals  would  wake  up,  run  around,  and  take  food;  then 
they  would  quiet  down  again,  close  their  eyes,  and  finally  die. 

Several  post-mortems  were  made,  and  in  all  cases  numerous  tape- 
worms were  found  in  the  intestine.  A  purulent,  desquamative,  intes- 
tinal catarrh  and  general  anaemic  condition  were  constant. 

In  August,  1878,  M^gnin  (1878A,  p.  825)  described  as  a  new  species 
(jP.  agama),  afterwards  (September,  1878B,  p.  927)  proposing  to  make  it 
a  variety  {T.  infundibuliformis  var.  phasianorum),  a  tapeworm  which  he 
found  creating  considerable  trouble  in  the  pheasantries  near  Paris  and 
Pontainebleau.   He  gave  the  following  characters : 

Not  over  GO""  long;  head  small,  with  abont  100  hooks;  neck  variable,  long  and 
filiform  or  short.  Head  not  over  J"""  broad ;  body  1°""  to  3""™  broad.  Ovary  fills  the 
Atire  posterior  half  of  the  body  without  being  localized  in  each  segment ;  segments 
detach  themselves  as  round  discs,  rather  thick,  and  1.7"""  to  2"""  in  diameter,  filled 
with  eggs,  collected  in  egg-sacs,  about  7  eggs  being  present  in  each  sac  and  about 
80-100  sacs  in  each  segment.   M^gnin  suggests  that  ants  form  the  intermediate  host. 

The  parasites  injured  their  hosts  by  stopping  up  the  bowels,  but  good 
results  in  treatment  resulted  from  administering  powdered  Kamala 
mixed  with  the  food.  In  the  second  note  M6gnin  states  that  the  pores 
are  unilateral. 

Neumann  (1888,  p.  433;  1892A,  p.  471;  1892B,  p.  485)  erroneously  attributes  the  com- 
bination Tcenia  ceaticillus  Yai.  phaHanorum  to  M^gnin  (1887,  p.  828);  (this  reference 
given  by  Neumann  should  undoubtedly  read  1878,  p.  928,  as  there  were  only  823  pages 
in  the  Eecueil  of  1887,  and  M€gnin  apparently  did  not  publish  upon  this  species  in 
1887,  i.  e.,  so  far  as  I  have  been  able  to  trace).  Eailliet  (1893,  pp.  308-309)  thinks  it 
probable  that  M6gnin's  species  is  identical  with  the  worm  described  by  Friedberger 
(1877)  and  named  by  von  Linstow  (1878). 

25.  Davatnea  crassula  (Eudolphi,  1819)  Railliet,  1893. 

(1819,  "T.  sphenocephala  End.,"  1810  of  Eudolphi;  1819,  T.  crassula  End., 

(?1789,  Tcenia serpentiformis i.  T.  turturis  Gmelin;  ?1800,  Alyselminthtts  Columhw Zeiei^ 

1 1803,  Salysis  Columia; (ZeAei,  1800)  ZeAer;  ?1810,  Twnia sphenocephala Rad.;  ?1891, 

Bavainea  Columice  (Zeder,  1800)  E.  Bl.) 

[PI.  XVIII,  figs.  243-246.] 

Diagnosis:  200"°"'  to  400™™  long  by  4""  broad.  Head  oval,  rostellum  9btu8e, 
armed  with  about  60  hooks  10  /i  to  11  jj.  long.  Suckers  rounded,  armed  with  spines. 
Neck  rather  long.  Anterior  eegments  very  short,  the  following  segments  a  little 
longer  and  very  wide,  the  posterior  segments  infundibuliform.  Genital  pores  uni- 
lateral.   Eggs  united  in  groups  of  10-12  in  a  capsule.    Development  unknown. 

Hosts:  Domestic  pigeon  (CoiumJa  livia  domestioa) ;  European  rock  pigeon  (CoZitmia 
livia);  turtledove  {Turtur  twrtur);  rock  partridge  (Caccaiis  saxitilis) ;  ?  tame  dnck 
{Anas  hoschaa  dom.);  parroquet  {Psittacus  erithaous)  [perhaps  D.  leptosomafl.  Epi- 
demics :  None  recorded. 

Little  more  is  known  of  this  worm  than  the  actual  fact  that  the  parar 
sites  described  under  the  synonymy  above  are  found  in  pigeons. 
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Zeder  (1800,  pp.  281-282)  fotmd  a  -worin  in  the  turtle  dove  which  he  named  Alysel- 
minthus  columbcB,  changing  the  name  three  years  later  to  Halysis  columiw.  This  worm 
Kudolphi  (1810,  pp.  94-95)  renamed  Tmnia  apTienocephala,  so  there  isevidently  no  doubt 
that  those  three  terms  are  synonymous.  Rudolphi  includes  in  his  literature  a  worm 
which  Gooze  (1782,  p.  394)  mentioned  in  a  footnote  as  having  been  found  in  the 
turtle  dove  and  which  Gmelin  (1790,  p.  3070)  quoted  from  Goeze  as  Twnia  turiuris 
under  T.  serpentiformia.  It  is  entirely  an  assumption  that  Goeze's  form  is  identical 
with  Zeder's  worm,  although  Gmelin's  name  refers  to  Goeze's  species.  Rudolphi 
(1819,  pp.  154,  506-508)  described  as  T.  aphenocephala,  evidently  considering  them 
identical  with  his  sphenocephala  of  1810,  some  worms  obtained  by  Bremser;  these 
were  preserved  in  the  Berlin  Museum,  were  restadied  by  Krabbe  and  pronounced 
identical  with  Eudolphi's  supposed  new  species  (1819,  pp.  702-704)  Tainia  crassula, 
types  of  which  Krabbe  also  examined. 

T.  sphenocephala  Eud.,  1819  and  cransula  Eud.,  1819,  are  evidently  the  earliest 
specific  names  to  wbicli  we  can  refer  with  certainty,  although  the  earlier  names  may 
be  looked  upon  as  probable  but  unidentifiable  synonyms.  According  to  page- 
priority  T.  sphenocephala  should  stand,  but  as  that  is  an  uncertain  earlier  synonym, 
and  as  Eailliet  has  already  used  crasmla,  I  retain  the  latter  name  for  the  present.  " 

There  are  certain  other  species  which  must  be  considered  in  connec- 
tion with  this  genns,  but  most  of  which  are  but  little  known  at  present. 
The  following  characters  are  taken  from  Krabbe  (1869)  and  Blanchard 

(1891,  pp.  434-138) : 
A.  Avian  parasites : 

Davainea  struthionis  (Parona,  1885) — (Syn.  1810,  Taenia  struihio  cameli  Rudolphi, 
nomen  nudum;  1819,  T.  struthionis  Rudolphi,  nomen  nudum;  1885,  T.  struthionis 
Parona;  1893,  T.  (Davainea)  struthionis  von  Linstow.)  Parona's  description  of  this 
parasite  from  ostriches  is  not  accessible  to  me. 

Davainea  insignis  (Steudener,  1877)  E.  Bl.,  1891  (Syn.  1877,  Tmnia  insignia  Steu- 
dener).  100"°""  to  130™"'  long;  rostellum  armed  with  double  crown  of  minute  hooks; 
suckers  also  armed  with  gyriniforni  hooks,  smaller  than  those  of  the  rostellum,  points 
directed  inward;  host:  Carpophaga  oceanica.  (Original  not  at  my  disposal,  I  quote 
from  E.  Blanchard,  1891,  pp.  434-435.) 

Davainea  australis  (Krabbe,  1869)  R.  Bl.,  1891  (Syn.  1869,  Tcenia  australis  Krabbe). 
Strobila  400™™  long,  1.2"'™  broad;  rostellum  with  a  double  row  of  340-360  hooks  12  /i 
to  14 /<  long;  suckers  with  hooks,  5  /i  to  11  /« long;  genital  pores  unilateral;  host: 
Dromaius  Novae-Hollandice. 

Davainea  urogalli  (Modeer,  1790)  E.  Bl.,  1891.  (Syn.  after  Krabbe  1869,  p.  344 : 
1846,  Twnia  tumens  Mehlis;  1850,  T.  microps).  Strobila  300™™  long;  rostellum  with 
double  crown  of  ca.  100  hooks  10-11  long ;  genital  pores  unilateral ;  hosts :  Tetrao 
ftrogallus;  Tetrao  tetrix;  Caedbis  saxatilia;  Centrooereus  urophaaianua ;  Tetraogalhia 
himalayanus. 

Davainea  frontina  (Dujardln,  1845)  E.  Bl.,  1891.  (Syn.  after  Krabbe,  1869:  1810, 
Tcenia  crateriformis  Rudolphi,  pars;  1845,  T.  frontina  Dujardin.)  Strobila  100™™ 
long  by  1™™  broad;  head  380  ju  broad,  rostellum  126  /i  surrounded  by  a  double  crown 
of  about  300  hooks  8  /i  long ;  suckers  140  jj.  in  diameter,  armed  with  a  large  number 
of  small  hooks;  genital  pores  unilateral;  hosts:  OHolus  galbula,  Picus  vlridia,  fP. 
major. 

Davainea  circumoincta(KTa,hhe,  1869)  E.  Bl.,1891.  (1869,  Toiniacircitmeincfa  Krabbe). 
Strobila  120™™  long  by  2™™  broad;  rostellum  armed  with  a  double  crown  of  about 
300  hooks  11  /«  to  12  /i  long;  suckers  armed;  genital  pores  t;  eggs  in  egg  sacs; 
host:  Ardea garzetta. 

Davainea  Jeptoaoma  (Diesing,  1850)  E.  Bl.,  1891.  (1850,  Twnia  leptoaoma  Diesing.) 
Strobila  160™™  long  by  2™™  broad;  rostellum  with  a  double  (?)  crown  of  hooks  11  /* 
to  13    long;  hooks  on  suckers  f;  genital  pores  unilateral;  host:  Pnttaoua  vriihaoua.) 


55 


fi,  Mammalian  parasites. 

Davainea  madagaseariensis  (Dayaine,  1870)  E.  Bl.,  1891.    (1869,  Taenia  madagaacari- 
enais  (Davaine),  found  in  man. 
Davainea  Salmoni  Stiles,  1895,  found  in  Lepua  aylvaticua  and  Lepua  melanotia. 
Davainea  retractilia  Stiles,  1895,  found  in  Lepua  arizonw. 
Davainea  contorta  Zschokke,  1895,  found  in  Mania  pentadactyla. 

Genus  ECHINOCOTYLB  R.  Blanchard,  1891. 

Diagnoaia :  Body  short  and  thin.  Head  elliptical  or  subspheiical,  provided  with  a 
long  rostellum  capable  of  being  completely  retracted,  and  armed  with  a  single  row 
of  10  hooks;  dorsal  root  much  longer  than  feeble  ventral  root.  Suckers  armed  with 
three  series  of  hooks,  whose  prongs  point  posteriorly ;  one  series  sitnatod  in  the  lon- 
gitudinal axis  of  the  sucker,  one  series  on  the  borders  of  each  side.  Type  species, 
E.  Boaaeteri  E.  Bl.,  1891. 

Development:  Cysticercoid  (Cercocystis)  in  the  body  cavity  of  Ostracodes. ' 

Soata:  Domestic  ducks  (4na«  6oscA as  dom.);  Bengal  ducks. 

26.  Echinocotyle  Rosseteri,  E.  Blanchard,  1891. 
(1891,  "Tcunia  lanceolata  Goeze"  of  Eosseter.) 
[PI.  XIX,  figs.  247-251.] 

Diagnoaia:  Strobila  (young  specimens)  1.5'""'  long  with  26  segments  present; 
breadth,  0.18""'".  Heiid  subspherical,  85  /;  to  155  /i  long  by  75  /<  to  105 /«  broad; 
rostellum  long,  with  single  crown  of  10  hooks  on  extremity,  hooks  measure  31  ft  to 
38  fi  long;  suckers  oblong,  67  yu  to  90 /<  by  27  ja  to32/i;  muscular  wall  much  reduced, 
concavity  nearly  effaced  and  visible  only  on  account  of  the  hooks ;  100-130  hooks  on 
each  sucker  with  base  7/t  to  8  /<,  prong  3  /i  to  4/i.  Neck  90  to  140  fi  by  45  /« to  70//. 
One  specimen  with  20  segments,  last  segment  153  ju  long  by  195  p  broad.  Genital 
pores  near  anterior  corner  of  segment ;  cirrus  pouch  largo,  extending  over  halfway 
across  the  segment. 

Type  apecimens :  Collection  Eosseter;  Collection  Stiles. 

Lifehiatory:  Cysticercoid  in  Gypris  cinerea  Brady. 

Hoata:  Adults  in  tame  duck  (zinos  6osc/ias  dom.  J,  experimentally  by  Eosseter;  Ben- 
gal duck  {Anaa  sp?)  by  Eosseter. 

Geographical  diatribution:  Canterbury  (Kent),  England,  by  Eosseter. 

Eosseter  (1891A.,  p.  438)  presented  a  communication  to  the  Eoyal  Microscopical 
Society  stating  that  he  had  infected  ducks  with  a  cystioercus  and  thus  raised  Tcenia 
lanceolata.  There  were  from  180-200  minute  hooks  on  the  head.  A  fuller  account  is 
given  in  his  second  paper,  in  which  Eosseter  (1891B.,  pp.  224-228)  states  that  he 
examined  the  Cypridw  of  a  pond  near  Canterbury  for  cysticercoids,  and  noticed  that 
Cypria  cinerea  Brady  contained  two  species  of  parasites.  One  was  the  larval  form  of 
Tmnta  coronula  (  =  Dicranotwnia  coronula);  a  less  common  form  occurred  in  about  2 
per  cent  of  those  examined. 

The  latter  form  is  oval,  invaginated  anteriorly  and  provided  with  a  long  caudal 
appendage;  cyst  is  not  fenestrated.  While  developing,  its  substance  submits  to 
active  contractions,  but  when  fully  developed  to  a  point  where  it  can  bo  transmitted 
to  vertebrates  it  remains  quiescent;  rostellum  invaginated,  bearing  a  crown  of  10 
hooks  32  /it  long,  of  which  three-fifths  are  occupied  by  the  dorsal  root ;  ventral  root 
rather  truncate;  prong  short  and  slightly  curved.  Suckers  oval,  armed  with  about 
132  booklets,  arranged  symmetrically  around  the  suckers ;  the  hooks  are  very  deli- 
cate, about  5  yu  long.  . 

A  large  number  of  crustaceans  were  fed  to  a  duck  daily  from  February  19  to  March 
21.  Upon  killing  the  duck  a  considerable  number  of  tapeworms,  which  showed  the 
same  characters  as  the  cysticercoid,  were  found  in  the  upper  portion  of  the  small 
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intestine.  The  largest  -was  1.27°""  long ;  the  gieater  number  of  specimens  possessed 
17  segments.  Hale  organs  were  well  developed,  but  the  female  organs  were  not  visible. 
Eosseter  believed  that  the  adult  parasite  which  he  has  thus  developed  was  Twnia 
lanceolata  Goeze. 

Blanohard  (1881B,  pp.  420-428,  figa.  1-2)  examined  some  of  Kosseter's  material  and 
recognized  that  this  form  was  not  identical  with  T.  lanceolata.  He  compared  it  with 
all  the  other  species  recorded  for  ducks,  and  with  other  avian  tapeworms  possessing 
10  hooks  on  the  head  and  unilateral  genital  pores,  and  concluded  that  Eosseter's 
cestode  represented  the  type  (E.  Boeseteri  E.  Bl.)  of  a  new  genus  (Echinoeotyle  E.  Bl.). 
He  added  that  Eosseter  had  recently  informed  him  that  he  had  sometime  previous  to 
the  discovery  of  the  cysticerooid  placed  some  ducks  imported  from  Calcutta  on  the 
pond  in  which  he  had  discovered  the  parasites;  upon  making  an  autopsy  on  one  of 
these  ducks  Eosseter  found 'it  infested  with  Mohinocotyle.  Blanchard  concluded  from 
this  that  the  Bengal  ducks  imported  the  parasites  with  them  and  infected  the  pond  in 
question.  Blanchard  discusses  the  adult  worm,  and  from  this  description  the  specific 
diagnosis  given  above  is  written.  Eosseter  (1892,  pp.  361-366,  Pis.  XXII-XXIII) 
again  discusses  this  species  and  iigures  it. 

Eegarding  the  supposed  introduction  of  this  parasite  into  England  by  ducks  from 
Calcutta,  the  idea  advanced  by  Blanchard  seems  very  plausible.  At  the  same  time, 
however,  Blanchard  states  (p.  424)  that  neither  he  nor  Eosseter  have  been  able  to  ex- 
amine any  adult  specimens.  Now,  had  the  Bengal  ducks  brought  the  parasites  with 
them,  would  not  the  duck  examined  by  Eosseter  have  been  infested,  in  all  probability, 
with  the  adult  form,  although  they  unquestionably  could  also  have  become  infected 
with  a  new  generation  from  the  crustaceans?  I  hardly  see  why  the  fact  that  two 
Bengal  ducks  were  placed  upon  this  pond  a  short  time  before  Eosseter  discovered 
the  parasites  in  the  crustaceans  bears  anything  more  than  a  possible  (but  not  neces- 
sary or  probable)  connection  with  the  presence  of  this  species  in  England ;  the  para- 
site has  not  yet  been  recorded  from  Bengal. 

Genus  OPHRYOCOTYLB  Friis,  1869. 
[PI.  XIX,  figs.  252-255.] 

Diagnosis:  Head  enlarged  anteriorly,  without  rostellum,  but  with  several  infundi- 
bula  whoso  borders  arearmed  with  a  very  large  number  of  small  hooks;  suckers  armed 
with  several  transverse  rows  of  hooks ;  genital  pores  irregularly  alternated  Type 
species :  0.  proteus  Friis,  1869.    Development  unknown. 

Hoata:  Birds. 

No  members  of  this  genus  are  known  from  domesticated  birds  or  from 
very  closely  allied  wild  birds,  but  two  species,  0.  proteua  Friis,  1869 
-  (Syn.  1875,  0.  Lacazii  Villot),  and  0.  imignis  Lonnberg,  are  described 
from  wild  birds. 

'Infundibulum  divided  into  5  parts;  strobila  10""°  to  25'n">  long,  with 
about  19  segments;  hooks  on  suckers  arranged  in  three  rows;  found 
in  Tringa  alpina,  Charadrim  hiaticula,  Calidris  armaria,  Larus  canua, 

I     lAmoaarufa  O.  proteua. 

Infundibulum  not  divided,  but  its  border  undulated;  strobila  50™'"  to 
100°"°  and  more  long;  tound  in.  Scematopua  oatrealegua  0.  insignia. 

QENUS  INCBRT.    TiElTIA  S.  L. 

A  rfumber  of  other  tapeworms  have  been  described  from  domesti- 
cated fowls,  but  their  generic  position  can  not  be  determined  with  the 
data  at  hand. 
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27.  Taenia  cantaniana  Polonio,  1860. 
[PI.  XX,  fig.  256.] 

Polonio  (1860,  pp.  21-22)  describes  a  supposed  new  species  of  tape- 
worm as  follows : 

1.  T.  Cantaniana  Polonio.  Caput  globosnm,  centro  nmbonatum;  acetabniis  cruci- 
atlm  oppositis  ob  majorem  capitis  clrculnm;  collum  nuUnm;  corpus  retrorsum 
dilatatum,  aiticulis  supremis  campaniefoTmibus,  sequentibus  campanaeformibus 
imbricatis  trapezoidalis ;  aperturse  genitales  marginales.   Long,  0.013. 

HabitaculunL:  Meleagris  Gallopavoi  in  intestina,  Octobri,  Patavi  (Polonio). 

In  his  second  paper  (1860,  p.  221)  this  form  is  cited  and  is  figured  on  Taf.  VII,  2 
(vide  PI.  XIX,  fig.  256  of  this  paper).  The  pores  are  evidently  unilateral.  Von 
Linstow  (1878,  p.  122)  includes  this  among  the  parasites  of  the  pheasant  Phasianus 
colcMcus,  but  does  not  give  his  authority. 

All  subsequent  remarks  upon  this  species  are  based  upon  Polonio's  statements. 
Blanchard  (1891B  pp.  439-440)  thinks  this  form  may  possibly  belong  to  the  genus 
JJavainea,  and  takes  the  following  characters  from  Polonio's  figure : 

Suckers  large  and  round ;  the  head  seems  to  be  surmounted  by  a  very  short  rostel- 
Inm,  probably  retractile.  The  neck  is  quite  long,  distinctly  separated  from  the  head. 
Segments  number  about  60.  Genital  pores  unilateral ;  cirrus  pouch  visible  in  twenty- 
sixth  to  forty-fifth  segments ;  forty-sixth  to  sixtieth  segments  are  gravid.  The  eggs, 
so  far  as  can  be  judged  from  the  figure,  are  scattered  and  isolated  as  in  D.proglottina. 

I  can  not  see  that  Polonio's  description  and  figure  are  sufficient  to 
compel  or  even  to  allow  the  recognition  of  this  specific  name.  If  the 
types  can  be  obtained  and  restudied,  it  would  of  course  be  proper  to 
redescribe  them  under  the  specific  name  cantaniana,  but  until  those 
types  can  be  found  it  is  useless  to  waste  time  speculating  as  to  the  pos- 
sible generic  or  specific  relations  of  the  parasite.  I  propose  to  ignore 
the  species  entirely,  on  the  ground  that  the  specific  name  has  not  been 
accompanied  by  a  recognizable  description  or  figure. 

28.  Taenia  Delafondl  Eailliet,  1892. 
(1891,  "TcBuia  aphenooephala  Eud.,"  1810,  of  M^gnin.) 
[PI.  XX,  figs.  257-262.] 

DiagnosU :  Strobila  7""  to  13"^  long,  3"""  to  4™™  broad.  Head  hemispherical,  ros- 
tellum  and  hooks  absent.  Suckers  large.  Neck  0.5™"  or  more  long,  at  first  as 
broad  as  head,  enlarging  distally.  Proximal  segments  very  short,  following  seg- 
ments slightly  longer  and  very  broad,  lateral  margins  convex.  Genital  pores  irregu- 
larly alternate,  situated  near  the  anterior  quarter  of  the  lateral  border;  two  lateral 
ramefied  uteri  visible  as  two  longitudinal  rows  of  opaque  spots ;  another  submedian 
series  formed  by  receptaculum  seminis;  testicles  rather  numerous.  Ova  globular 
62  ft  to  65  ft;  books  of  oncosphere  11  p.  long.   Development :  Unknown. 

Type  specimens :  In  Alfort  collection. 

Hosts:  Domestic  pigeons  (Columba  Uvia  domestica)  by  Delfond,  Eailliet,  M^gnin, 
and  von  Linstow.   Geographical  distribution :  France  and  Germany. 

This  appears  to  be  a  very  peculiar  form.  Its  systematic  position,  as 
well  as  its  synonymy  and  anatomy,  seem  to  me  extremely  uncertain. 
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29.  Taenia  exUis  Dtijardin,  1845. 

Dujardin  proposed  thia  name  for  a  tapeworm  found  in  chickens,  but 
the  description  is  so  insuflicient  that  the  species  should  be  ignored 
entirely.   The  original  description  reads : 

"  Je  proposerai  do  nommer  Taenia  exilis  un  autre  ticnia  de  la  poule,  bien  different 
aussi  des  pr^c^dents,  mais  dont  je  n'ai  pas  encore  eu  la  t6te ;  il  est  long  de  20™""  5.  ( t), 
large  de  0.15"""  en  avant,  et  de  O.SS"""  en  arrifere,  form^  d' articles  courts,  trausverses ; 
les  orifices  g^nitaux  sont  unilat^raux;  les  p^nis  sont  lisses,  assez  longs,  larges  de 
0.015""™  pr^c^d^s  par  une  ample  v^sioule  sdminale,  remplie  des  spermatozoides  en 
^cheveau;  les  ceufs,  presque  globuleux,  ont  trois  envoloppes;  I'exteme  longue  de 
0.056™™  h  0.065™™;  la  moyenne  de  0.054™™;  I'interne  de  0.032™™;  I'embryon,  long  de 
0.025™™,  a  des  crochets  long  de  0.0125™™." 

Airloing  (1875,  pp,  427-431)  claims  to  have  found  the  same  worm, 
although  it  is  not  at  all  evident  why  he  should  think  his  form  identical 
with  Dujardin's  species.   He  gives  the  following  characters : 

Head  is  0.48™™  long  by  0.60™™  broad,  suckers  orbicular  0.20™™  diameter;  rostellum 
short  43  /I  in  diameter,  with  a  simple  crown  of  60  hooks  8  jn  long ;  neck  5™™  long  by 
0.15™™  broad ;  segments  much  broader  than,  long ;  anterior  segments  0.33™™  to  0.37™™ 
by  49  ju  to  50  //,  then  1™™  by  0.12"'"';  middle  segments  1.5™™  (anterior  border)  to  1.8™™ 
(posterior  border)  by  0.6™"'.  Genital  pores  unilateral  in  anterior  third  of  segment. 
Penis  36  /i  by  6  fi.  Eggs  globular,  outer  membrane  58  to  64  u,  inner  membrane 
80  /i  to  32  /i ;  hooks  of  oncosphere  16  jit.  . 

30.  Taenia  imbutiformia  Polonio,  1860. 
(18!'3,  Mesocestoidea  imbutiformia  (Polonio,  1860)  Eailliet.) 
[PI.  XX,  fig.  263.] 

Diagnoaia :  8™""  long,  head  small,  suckers  circular.  Neck  absent.  Posterior  por- 
tion of  strobila  thick,  anterior  segments  linear ;  following  segments  bell  or  funnel 
shaped;  posterior  segments  bell-shaped.  Genital  pores  situated  on  one  of  the 
surfaces  of  the  segments.   Development:  Unknown. 

Hoata:  Wild  geese  (Anaer  anser)  by  Polonio,  1860;  von  Linstow  (1878,  p.  155) 
records  it  in  domesticated  ducks  (_Anaa  ioachaa  dom.),  but  I  can  not  trace  his  authority. 

Geographical  diatribution :  Padua  (by  Polonio).  Polonio  is  apparently  the  only 
author  who  has  seen  this  worm. 

Polonio  (1860A,  p.  22)  gives  the  following  as  original  diagnosis: 

3.  T.  imbutiformia  Voionio,  Corpus retrorsum  incrassatnm;  capntminimum;  aceta- 
bnlis  orbicularibus  anticis;  collum  nullum;  articuli  supremi  lineares,  posteriores 
campanulato-imbutiformes,  ultimi  campanulati,  aperturee  genitales  lateraleg  ellip- 
tiose.   Long,  0.01. 

Habitaculum :  Anaer  ferua,  in  intestinis,  Oclob.  et  Nov.   Patavii  (Polonio). 

Polonio  (1860B,  p.  121)  simply  mentions  the  parasite  in  his  list,  and  gives  a  very 
unsatisfactory  figure  of  the  worm.  In  this  figure  a  prominent  body  near  the  lateral 
margin  is  looked  upon  as  the  genital  pore.  This  body  has  much  more  the  appear- 
ance of  a  testicle,  cirrus  pouch,  or  of  a  receptaculum  seminis  than  it  has  of  a  genital 
pore.  I  am  therefore  inclined  to  doubt  very  much  whether  this  species  is  correctly 
placed  by  Railliet  (1893,  pp.  313-314)  in  the  genus  Meaocestoides.  Furthermore,  the 
form  is  altogether  too  insuflSciently  described  to  he  recognizable.  The  figure  shows 
extreme  contraotiou  near  the  head. 


59 


31.  Taenia  megalopa  Nitzsch,  1829. 

(1825,  Tcenia  ahatia  marilce  Creplin.) 

[PI.  XX,  figs.  264-267.] 

Diagnosis:  Strobila  up  to  52™™  long  by  0.5™™  broad  proximally,  and  0.75""°  broad 
distally.  Head  very  large,  rather  tetragonal,  1.4™™  broad;  suckers  0.57"™  to  0.64™™ 
in  diameter ;  rostellum  absent  (?)  or  not  prominent  and  (?)  without  hooks.  Anterior 
segments  very  short,  12  times  as  broad  as  long ;  posterior  segments  twice  as  broad  as 
long,  "narrowed  at  the  base,  spread  in  form  of  a  bell,"  colored  yellowish  by  small 
longitudinal  lines.  Genital  pores  unilateral.  Penis  smooth,  tubular,  70  by  23  fi 
"situated  on  a  very  prominent  and  swollen  tubercle."  Ova  globular  with  2  mem- 
branes ;  outer  membrane  47  fi,  inner  38  in  diameter ;  oncosphere  32  /t ;  hooks  15  /t ; 
the  eggs  are  scattered  through  the  median  portion  of  the  segments.  Development: 
Unknown. 

Hosts:  Tame  duck  (Anas  boschas  dam.);  Brazilian  teal  {A.  hraziliensis) ;  European 
teal  (A.  crecca) ;  pintail  {Dafila  acuta) ;  white-headed  duck  (Erismatura  leucocephala)  ; 
tufted  duck  (Aythya  fuligula);  European  scaup  duck  (A.  marila);  African  teal 
nyroca). 

The  chief  character  for  this  worm  is  the  large  head,  but  it  seems 
extremely  doubtfal  whether  this  should  be  taken  as  the  basis  of  a 
species.  The  parasite  certainly  can  not  be  recognized  with  certainty 
ffom  the  present  description,  and  should  be  considered  as  a  doubtful 
species  until  some  of  the  original  specimens  can  be  restudied. 

32.  Tsenia  nigropunctata  Crety,  1890. 
[PI.  XX,  figs.  268-270.] 

Diagnosis:  Strobila  to  140™™  in  length.  Head  small,  0.382™™  broad;  (f)  rostellum 
and  hooks  absent;  suckers  0.166™™  by  0.137™"'.  Neck  short,  about  same  breadth  as 
head.  Young  segments  rectangular,  0.5™"  long  by  1™™  broad ;  older  segments  almost 
quadrangular,  2™™  long  by  1.5"'™  broad;  mature  segments  2.5"'™  to  3™™  long  by  1™™ 
broad.  Genital  pores  irregularly  alternate,  slightly  posterior  to  the  middle  of  the 
margin.  Male  genitalia:  in  posterior  portion  of  segment,  testicles  12  in  number, 
diameter  58  /<,  equally  distributed  at  sides  of  thS  uterus;  vas deferens  convoluted  in 
its  lateral  portion  and  inflated  to  vesicula  seminalis  0.176'"°'  by  0.098"""  within  the 
cirrus  pouch;  cirrus  pouch  pyriform,  0.313™™  by  0.137™™.  Female  genitalia:  Ovary 
vitellogene  gland,  shell  gland  f  At  anterior  border  of  the  segment  a  spot  is  observed 
in  the  median  line ;  from  this  a  median  stem  runs  distally  and  is  divided  near  the 
height  of  the  pore  into  two  portions ;  the  posterior  portion,  at  least,  representfl  the 
uterus.   Ova  62     with  3  shells;  oncosphere  46 by  40/*;  hooks  15  jn. 

Sost:  Migratory  quail  (Coturnix  coturnix). 

33.  Taenia  sp.  Conard,  MS. 
[PI.  XXI,  figs.  275-276.] 

Mr.  Henry  S.  Conard  (Haverford  College)  has  recently  studied  some 
tapeworms  from  chickens,  evidently  finding  more  than  one  species.  He 
has  kindly  placed  the  following  abstract  of  his  work  upon  one  of  these 
forms  at  my  disposal,  prior  to  the  publication  of  his  article. 

Head  round-conical,  somewhat  four-angled,  broader  than  long  (0.098™™  to  0.136""= 
long;  0.11"""  to  0.192™™  broad).  Acetabnla  round  to  elliptical,  0.06™™  m  diameter, 
directed  slightly  forward.  Neck  distinct,  terete,  O.S"^™  long.  Proglottides  trape- 
zoidal, broader  than  long.  Genital  aperttires  marginal,  always  on  the  right-hand 
side  of  the  segment,  slightly  in  front  of  the  middle.   The  male  organs  comprise  a 
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testis ;  vesionla  seminalis,  cirrns  sac  and  cirrns,  vesionla  and  cirras  being  the  most 
prominent  organs  of  the  whole  segment.  Cirrus  very  short,  roughened  with  minute 
prickles  about  perpendicular  to  its  surface.  Female  organs  consist  of  a  narrow 
vagina,  large  receptaculum  seminis,  and  a  common  ovary  and  uterus  (See  von  Lin- 
stow,  1893).  Yagina  and  cirrns  sac  are  in  the  same  transverse  plane  and  pass  dorsad 
to  both  longitudinal  canals.  Length  35""";  breadth  0.046""'  to  0.47"™;  thickness 
0.046"""  to  0.113""".  Number  of  segments  about  600,  becoming  as  much  as  0.39"'"'  ' 
long.  Egg  about  0.026"""  in  diameter;  embryos  ellipsoidal,  0.016"'"'  by  0.0225"™; 
hooks  about  0.008"""  long. 
Hab:  In  small  intestine  of  common  fowl,  shortly  back  of  gizzard. 

Mr.  Oonard  looks  upon  this  form  as  a  species  of  Davainea  "  with  uni- 
lateral pores,"  although  he  has  not  as  yet  found  any  hooks  upon  the 
head.  Pinal  decision  regarding  the  form  must  be  reserved  until  the 
appearance  of  Mr.  Oonard's  paper. 

riMBRIARIA  Prolich,  1802. 
(1892,  Epision  Linton.) 
[PI.  XXI,  fig.  271.] 

This  genus  was  proposed  first  by  Frcilich,  and  later  by  Linton,  for 
tapeworms  with  an  anterior  hammer-like  extremity.  The  scolex  is 
generally  (?  always)  wanting.  Three  species  F,  malleus  (Goeze,  1782) 
Frolich,  F.  mitrata,  and  F.  plicatus  have  been  described,  but  most 
authors  include  them  all  under  the  general  term  Tmnia  malleus,  which 
some  writers  look  upon  as  a  pathological  condition  rather  than^  a  dis- 
tinct species  or  genus. 

34.  F.  malleus  has  been  recorded  from  a  large  number  of  wild  birds 
as  well  as  from  domesticated  fowls,  but  so  far  as  known  it  does  not 
play  any  important  pathogenic  role.  (See  Dujardin,  1845,  p.  587,  for  the 
earlier  literature.) 

IDIOGENES  Krabbe,  1868. 

[PI.  XXL  figs.  272-274.] 

The  genus  Idiogenes  with  the  type  and  only  species  I.  oiidis  was  pro- 
posed by  Krabbe  for  a  tapeworm  in  which  the  scolex  is  wanting;  the 
anterior  segments  become  calictform  and  function  as  a  pseudo-scolex. 
(For  an  anatomical  description  see  Zschokke,  1889,  pp.  114-127,  PI.  Ill, 
figs.  39-47.) 

This  avian  tapeworm  had  not  yet  been  recorded  from  poultry. 

ABBFNDUM. 

During  the  final  proof  reading  of  this  paper,  I  have  received  a  recent 
article  by  Eailliet  (1896),  in  which  several  new  propositions  are  made 
concerning  certain  parasites  mentioned  in  this  report. 

Dipylidiinw:  The  name  of  the  subfamily,  Cystoidotcenice,  is  changed 
to  DipylidincB.  This  change  is  in  accordance  with  the  International 
Code  and  should  be  adopted,  the  word,  however,  being  written  Dipyli- 
diinw. 

Ghoanotwnia:  Eailliet  proposes  a  new  genus,  with  Twnia  infundibuli- 
formis  Goeze  as  type,  in  the  following  words: 

Le  Tcenia  infundibuliformia  Goeze,  que  j 'avals  plac6  provisoirement  dans  le  genre 
Drepanidotcenia,  s'en  distingue  par  le  grand  nombre  des  testiooles,  et  d'nne  mani^re 
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151  889  SlaiKi^itata  ekmgula  '.  Ennq^euk  g<dd«i  eye 

154  SH  Ckmgt^  hgemalU  Oldaqnair 

155  895  Bittrio^eut  hiiMimieiu^  Harlequin  duck 

156  Oamptgtaimtu  labradoriut   Labrador  duck  

157  Enieon^tUUeH  '.  St^Dfir's  dock  

158  Ar^oMt^/ifdicri   Speobtcled  rider 

159  896  SomattfHa  moTMisima  boreaXis . . .  Oreenlaod  eider 

160  drmari  Ame 

162  897  2    (jm^o&Sw  King  eider 

164  882  (mtmii/iuKa   Telvet  scoter 

'  "    1®  ...... WWto-wimgedsos^' ....:„... 

893  nigra   Eoropean  reWot scoter  

187         EHmatuiranMda  Buddy  dnek 

898  le%umxj)}iala   White- headed  dock 

168        Somon^dominim*  Masked  dock 

B99a  Bainra  lobata  :  Australian  mask  dock  

168         Chen  hyperborea  Lesser  snow  |(008e. 

171  860  AnseraMri^rmu  White-ftrated  goose 

881  miter  Sray  lag  goose. 

861a  anter  domaSeut  DiueMeaAed  goose 

862  fabalis   .".  B««B 

172  865  Sranta  eanadmsis   Canada  goose 

175  863  Immpgie   Barnacle  goose 

176  FhUactecanamca   Emj)frorgoo.^*e 

178  DeiHh'oajana  j'ldva   Fnivous  tree  duck 

874    Cygnopsi^  eygnoidt'S   Swan  goose 

Cygnns  fiibbu^   Mote  swan 

179  857    Ohi-  cygnus   ^VJioopiug  swaii  *  

857a        cyjnm  d»m€ttKu»  -.  Domesticated  swan   

859   Chenopii  atraOt  nh^aww.  

PH<ENICX>PTEEI0^- 

182         Plumiee^tenu ruber  American  flamingo 

885  >        aatigitomm  Ilamingo 

XJBTEAOXID.33- 

712<*  ^\ihnvs  nrgimanu^   saw-  Bab  whit<; 

292  t trenrtyx pictu^   Mountain  i)artri(lge 

&3  f  alhpij'n  nqiimnata.. Scaletl  partridge 

-  »)..  .vnonu    «  .,«8ew»a|,^^^- ^lassena  pari 

7^   ^etrao  tp-^nr.  Black  ot)Ck. . 

-                 769                                          .  Cap^roaili: 
»^  ^7  Xhmlragapxis  obscui'tis  Dusky  grouse 

300  Bonam  mibeUus   Huffed  "  rou; 

707   Teirmie*bt>nasia   Bircli  grouse     

301  Lagopm  lagopw)   Willow  pturmigam  

712  -^seotwut  -  ltc«l  grouse 

305  Tympanwhus  americanus  Prairie  hen 

308  Pedieecetet phatianeUa*   Sharp-tailed  grease. 

:i09  ''entnetreus  wrephmianut:  Sagegronse 

PHASIAXID.E- 

717c  TetraogMm  MnUiia^imut  ^owcock 

717-f7172>  CamMttateatUi*  Bock  partridge 

717a  .petrota  Bed-legged  partridge. 

713  Perdix  ferdix...  Ccbinion gray psrtridgi 

718  Votumiz  cotumbe  Migratory  qnail 

dactylisonans  I, 

71f)  Phusiamia  eei^aem  Pheasimt 

723  GcUltii  domesfUna   Qiicken 

724  .Pavo  crigtatug  Peacock 

726a  Numidttpttlortiyneka  Guinea  fowl 

310  734  Mdeagrit gtdhpmo  Turker  

Sllkt  mexietma  Turkey,  domestieated  

CEACIDiE: 

311  OrltUittetulamaeeaUi.^   Uhaehalasa   

PTEBOCLID^- 

7126  Pterodet  aliluita  Pintailed  sand  gronse  

Govratp...   Crowned  pigeons  

COLUMBIDiE— 

700   Volumbalivia  European  rock  pigeon 

699  Umado-mestica  Domesticated  pigeon  

312  fmeiata  -.  Band-tailed pige^  

IQid  arquat]%x  ?  

315  Ectopistfs  mig ratorius   -..  3\Tsseiiger  xugeou  

316  Zenaidiira  macyoura  ^lourning  dove  "... 

317  Zeiiaida  zenaida   Zenaida  dore  

318  LeptoHla  fiilvimntris  braehyptera  White-fronted  dove  

319  Melopeim  leucopUra  "White- winged  dove.  

705  Twturturtur   Turtle  dove  

320  ColumMgaBinapaseerinaterrestris  Crouuddove  

704  talpaeoH   Talpacoti  dove  

321  Seard^ella  inca  luca  dove  

822  Oeotrggati  martintca  Key  Wrat  quail  dove..... 

r>2S  .S'tamanuM eyonoeepAofo  fflne-headed  qnail  dove... 

TBEKOIflDiE— 

704i  Cairptphagaoeemaea  

PMTTACI : 

PSITTACLD*— 

382         C<muru8  caroUnentig  Carolina  paroquet  

306  PHttaem  erUluteut  Gray  parrot  

TKCSSGIU^M— 

476    Pmttr  drmetStut  Enn^oya  hmse  spncraT . 


a* 


m62— Mb.  12  Face,  page  61. 
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gtofirale  par  la  oonstitntion  de  I'appareil  roproduoteur  (Crety).  II  m^rite  done  de 
devenir  le  type  d'un  nouvean  genre  Ghoanoiaenia  (de  xoo^'^ov  entonnoir).  CA.  in/undi- 
iuliformu,  intestin  de  la  poule.    (P.  159.) 

Although  I  recognized  the  great  difference  in  organization  between 
T.  infundibuliformis  (as  described  by  Orety)  and  the  other  species  of 
Taenia  which  have  been  placed  in  Drepanidotcenia,  and  am  inclined 
to  consider  it  generically  distinct  from  these  worms  (see  p.  45),  and 
although  I  have  the  highest  regard  fof  the  opinion  of  my  colleague  and 
for  his  keen  foresight,  particularly  in  systematic  questions,  I  prefer  to 
reserve  judgment  upon  his  new  genus  untU  its  type  species  and  a  few 
allied  forms  are  more  thoroughly  understood,  especially  as  it  appears 
to  me  that  T.  infundibuliformis,  as  determined  by  various  authors,  is 
rather  a  heterogenous  and  collective  species. 

Dioranotcenia  sphenoides:  Eailliet  correctly  suppresses  the  specific 
name  cuneata  Linstow  nec  Batsch  (see  p.  35). 

EXPLANATION  OP  OHAET. 

In  the  following  chart  I  have  given  the  records  of  the  tapeworms 
found  in  the  domesticated  poultry  and  in  the  aUied  wild  birds.  The 
sign  □  signifies  that  the  parasite  is  recorded  only  for  domesticated 
birds,  X  for  wild  birds,  s  both  domesticated  and  wild  birds. 

The  names  of  the  hosts  are  given  at  the  left,  those  of  the  parasites 
at  the  top.  The  first  row  of  numbers  refers  to  the  numbers  in  the 
A.  O.  TJ.  check  list  of  North  American  birds,  the  second  column  of 
numbers  to  the  corresponding  numbers  in  von  Linstow's  Compendium 
of  Hehninthology  (1878,  1889). 

For  the  revision  of  the  host  names  I  am  indebted  to  Drs.  Fisher  and 
Palmer,  of  the  Division  of  Ornithology.  As  many  of  the  host  names 
used  by  helminthologists  are  not  used  by  modern  ornithologists,  these 
gentlemen  have  traced  out  the  proper  names  of  the  birds  in  question 
from  the  host  names  given  in  helminthological  articles. 

In  noting  the  species  of  parasites  under  the  various  hosts,  it  has  been 
extremely  diflScult  to  determine  what  records  should  be  accepted  and 
what  ones  should  be  rejected.  As  nearly  all  of  the  older  records  are 
based  upon  determinations  by  external  form  instead  of  internal  anat- 
omy, I  believe  the  time  has  come  when  we  should  begin  an  entirely 
new  series  of  records  of  hosts.' 

AU  records  of  tapeworms,  except  in  the  case  of  type  specimens  where 
the  determination  has  been  made  solely  upon  external  form,  should,  I 
believe,  be  taken  only  as  approximate  and  provisional. 

iThis  can  easily  be  accomplished  if  helminthologists  will  designate  all  new  records 
in  some  way.  In  the  Revision  of  the  Adult  Cestodes  of  Cattle,  Sheep,  and  Allied 
Animals,  and  also  in  my  recent  article  on  Faseiola  magna,  I  have  commenced  such  a 
new  series  of  host  determinations  for  the  parasites  of  the  domesticated  animals  by 
starring  (*)  the  parasites  under  each  host  in  those  cases  where  I  have  examined  the 
species  of  parasites  from  the  host  in  question  (or  from  material  said  to  have  come 
from  that  host,  as  T.  dentUnulata,  for  instance.  This  latter  record  is,  in  my  opinion^ 
erroneous.) 


DESCRIPTION  OF  PLATES. 


Plate  I,  Figs.  1-11. — Cotugnia  digonopora. 
Fig.  1.  Head  and  neck.  x8. 

Fig.  2.  Head  and  neck  in  press  preparation.    Zeiss  2,  A. 

Fig.  3.  View  of  armed  rostellum,  en  face,  press  preparation ;  cgl.,  ?  glandular  cells  of 
rostellum.    Zeiss  3,  C. 

Fig.  4.  View  of  hooks  on  rostellum.    Zeiss  2,  -iV. 

Fig.  5.  Side  view  of  isolated  hook.    Zeiss  3,  iV. 

Fig.  6.  Four  young  segments  with  genital  anlagen.  x8. 

Fig.  7.  Three  young  segments :      vas  deferens ;  o».,  ovary.    Zeiss,  1,- a'. 

Fig.  8.  Segments  from  middle  of  strobila,  with  organs  more  completely  developed: 
d.,  vas  deferens;  t.,  testicles;  tp.,  cirrus  pouch;  ov.,  ovary.   Zeiss  1,  a'. 

Fig.  9.  Still  older  segments  in  which  the  "ovaric  capsules"  (=egg  sacs)  are  devel- 
oping :  ag.,  genitalpore ;  co., "  ovaric  cap8ules"=egg  sacs ;  d.,  vas  deferens; 
ot:., ovary :  p.,  cirrus;  tp.,  cirrus  pouch;  v.,  vagina.    Zeiss  1,  a'. 

Fig.  10.  End  segments  with  oncosphere:  ag.,  genital  pore;  co.,  eggs. 

Fig.  11.  Longitudinal  section  of  mature  segment :  co.,  " ovaric  capsules "  =  egg  sacs; 
em.,  oncosphere;  ie,  eggshell;  g.,  eggshell;  pr.,  parenchyma.   Zeiss  2, 
All  figures  from  Pasquale,  1890,  figs.  1-11. 

Plate  II,  Figs.  12-20. — Cotugnia  hifaria  and  Amabilia  lamelUgera. 

[Figs.  12-17.  Cotugnia  Ufaria,  after  Monticelli,  1891,  Taf.  VIII,  figs.  8-13.] 

Fig.  12.  Head  and  anterior  segments,  greatly  enlarged.   Monticelli,  fig.  8. 

Fig.  13.  Young  segments,  enlarged  on  same  scale.   Monticelli,  fig.  9. 

Fig.  14.  Middle  segments,  enlarged  on  same  scale.   Monticelli,  fig.  10. 

Fig.  15.  End  segments,  enlarged  on  same  scale.    Monticelli,  fig.  11. 

Fig.  16.  Segment  mounted  in  glycerin  and  acetic  acid,  showing  genital  organs :  ag., 

genital  pore;  df.,  vas  deferens;  ov.,  ovary;  rse.,  vesioula  seminalis; 

testicles;      vagina.    Greatly  enlarged.    Monticelli,  fig.  12. 
Fig.  17.  Aimed  cirrus,  greatly  enlarged.   Monticelli,  fig.  13. 

[Figs.  18-20.  Amabilia  lamelUgera.    Owen's  (1835)  original  figures.] 

Fig.  18.  Adult  strobila,  natural  size.   Owen's  fig.  21. 
Fig.  19.  "Four  segments  of  the  same  magnified."   Owen's  fig.  22. 
Fig.  20.  "Longitudinal  section  of  3  posterior  segments,  showing  the  ova  collected 
near  the  base  of  the  lemniscus."   Owen's  fig.  23. 

Plate  III,  Figs.  21-36. — Dicranotwnia  coronula,  Dicranotmnia  cequahilis,  Dicranotmnia 
furcigera,  and  Taenia  coniea.  p 

[Figs.  21-28.  Dicranotania  coronula:  21-24  after  Krabbe,  1869  ;  25-28  after 

Mrizek,  1890.] 

Fig.  21.  Anteriorportionofscolex  with  hooks.  x240.  After  Krabbe,  1869,  Tab.  VIII, 

fig.  216.   Host :  Domesticated  duck. 
Fig.  22.  Isolated  hook.  x920.   After  Krabbe,  1869,  Tab.  VHI,  fig.  217. 
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Fig.  23.  Isolated  ovum  with  oncosphere.  x240.  After  Krahbe,  Tab.  VIII,  1869, 
fig.  218. 

Fig.  24.  Isolated  hook.  x920.  After  Krabbe,  1869,  Tab.  VIII,  fig.  219.  From  Coll. 
Siebold.   Host:  European  golden  eye  (GZauctonefta  cZan^uJa). 

[Figs.  25-28.  Cystloercoids  from  Cypris  ovum  and  0.  covipressa.'\ 

Fig.  25.  Fully  developed  larva,  showing  the  scolex  invaginated  in  the  cyst;  and  the 
long  tail  with  the  6  oncospheric  hooks;  ex.,  excretory  sj'stem;  h.,  cuti- 
cle; CM.?  "pores  of  the  cuticle"  or  ?  muscles;  Aj).,  hypodermis ;  paren- 
chyma of  neck,  with  calcareous  corpuscles.  After  Mriizek,  1890,  Tab.  V, 
fig.  11. 

Fig.  26.  Another  view  of  a  cysticercoid.    After  Mr^zek,  1890,  Tab.  V,  fig.  12. 
Fig.  27a-c.  Isolated  hooks.   After  Mrizek,  1890,  Tab.  V,  fig.  13o-c. 
Fig.  28o-c.  Oncospheric  hooks.   After  Mrizek,  1890,  Tab.  V,  fig.  14o-c. 

[Figs.  29-30.    Dicranotwnia  mquabilii.'] 

Fig.  29.  Five  hooks  from  the  rostellum.    x240.    After  Krabbe,  1869,  Tab.  VIH,  fig. 

212,  from  Eudolphi's  original  material  in  the  Berlin  Museum. 
Fig.  80.  Isolated  hook  from  the  rostellum.   x920.   After  Krabbe,  1869,  Tab.  VIII, 

fig.  213,  from  specimen  in  Creplin's  collection. 

[Figs.  31-34.    Dioranotaenia  furdgera.'] 

Fig.  31.  Isolated  hook  from  the  rostellum.   x210.   After  Dujardin,  1845,  PI.  IX.  Fig. 

A.    Host:  Wild  duck. 
Fig.  32.  Isolated  hook  from  the  rostellum.    x920.    After  Krabbe,  1869,  Tab.  VIII, 

fig.  206,  from  Nitzsch's  original  material.    (See  Budolx)hi,  1819,  p.  528.) 

Host:  Mallard. 

Fig.  33.  Ovum  with  oncosphere.    x240.    After  Krabbe,  1869,  Tab.  VIII,  fig.  207, 

from  Kitzsch's  original  material. 
Fig.  34.  Ten  hooks  on  rostellum.   x240.   After  Krabbe,  1869,  Tab.  VIU,  fig.  205, 

from  material  collected  in  Iceland  in  1863.   Host:  Mallard. 

[Fig.  35-36.  Twnia  conica=^  Dicranotcenia  furcigera.'\ 

Fig.  35.  Natural  size :  a,  head ;  6,  rostellum ;  c,  body.  After  Molin,  Tab.  VII,  fig.  1. 
Fig.  36.  Enlarged.   After  Molin,  1861,  Tab.  VII,  fig.  2. 

Plate  IV,  Figs.  37-53. — Dia  anotcenia  sphmoides  and  Drepanidotcenia  lanceolata. 
Figs.  37-42.  Dicranotwnia  sphenoides. 

Fig.  37.  Strobila,  natural  size.  After  von  Liustovr,  1872,  Taf.  Ill,  fig.  9a,  of  Twnia 
cuneata. 

Fig.  38.  Scolex  and  anterior  segments,  enlarged.  After  von  Linatow,  1872,  Taf.  Ill, 
fig.  9,  of  T.  auneata. 

Fig.  39.  Isolated  hook  from  the  rostellum.  After  von  Linstow,  1872,  Taf.  Ill,  fig.  10, 
T.  cfuneata. 

Fig.  40.  Cysticercoid  from  an  earthworm.    Koritska,  oe.  3,  ohj.  4.    After  Grass!  & 

Eovelli,  1892,  Tav.  IV,  fig.  12. 
Fig.  41.  Tranverse  section  of  the  same :  cav., "  cavity  of  the  gastrula ; "  ci«.,  cyst ;  par. 

est.,  external  wall;  par.  int.,  internal  wall;  ro«.,  rostellum;  ven.,  sucker. 

Koritska,  oe.  3,  ohj.  7.    After  Grassi  Bovelli,  1892,  Tav.  IV,  fig.  11. 
Fig.  42.  Three  hooks  (6,  o,  and  d)  from  rostellum  of  T.  euneata;  Koritska,  oo.  3, 

ohj.  8 ;  a  fourth  hook  (a)  greatly  enlarged.  After  Grassi  &  KoveUi,  1892, 

Tav.  IV,  fig.  13. 
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[Figs.  43-53.    Drepanidottenia  lanceoJata.'] 

Fig.  43.  Original  type  figure.   After  Bloch,  1782,  Tab.  I,  fig  5. 
Fig.  44.  Anterior  portion,  enlarged.   After  Bloch,  1782,  Tab.  I,  fig.  6. 
Fig.  45.  Worm  from  a  goose.    Natural  size.    After  Goeze,  1782,  Tab.  XXIX,  fig.  3. 
Fig.  46.  The  eight  hooks  upon  the  rostellnm.   x240.   After  Krabbe,  1869,  Tab.  VI. 
fig.  143. 

Fig.  47.  Two  isolated  hooka.   x920.   After  Krabbe,  1869,  Tab.  VI,  fig.  144. 

Fig.  48.  Extruded  cirrus.   After  Feuereisen,  1868,  Taf.  X,  fig.  8. 

Fig.  49.  Cirrus  pouch  with  cirrus.   After  Feuereisen,  1868,  Taf.  X,  fig.  9. 

Fig.  50.  Isolated  segment :  a,  cirrus  pouch ;  o,  testicle;  i,  vitellogene  gland ;  fc,  ovary; 

m,  receptacnium  seminis  and  vagina.  After  Feuereisen,  1868,  Taf.  X,  fig.  17. 

Some  misinterpretations  have  undoubtedly  been  made  in  this  figure.  The 

genital  system  must  be  restudied. 
Fig.  51.  Head  and  anterior  segments.   xlOO.   After  Eailliet,  1886,  fig.  163A;  also 

Eailliet,  1893,  fig.  195A. 
Fig.  52.  Ovum  with  oncosphere.    x300.    After  EaiUiet,  1886,  fig.  163B ;  also  Eailliet 

1893,  fig.  195  B. 

Fig.  53.  Head  and  anterior  segments.   xlOO.   After  M6gnin,  1881,  PI.  IV,  fig.  3. 
Plate  V,  Figs.  54-66. — Drepanidotcenia  lanceolata  and  Drepanidotainia  faaoiata. 
[Figs.  54-55.  Drepanidotomia  lanceolata.'] 

Fig.  54.  Transverse  section  of  segment.    x20.   After  M^gnin,  1881,  PI,  IV,  fig.  6. 
Fig.  55.  Isolated  cirrus.   x50.   After  M<Sgnin,  1881,  PI.  IV,  fig.  7. 

[Figs.  56-66.  Drepanidotcenia  foimata.'] 

Fig.  56.  Eostellum  with  5  of  the  8  hooks.  x240.  After  Krabbe,  1869,  Tab.  VII, 
fig.  156. 

Fig.  57.  Isolated  hook.   x920.    After  Krabbe,  1869,  Tab.  VII,  fig.  157. 

Fig.  58.  Head  with  extended  rostellum  possessing  8  hooks.   After  Feuereisen,  1868, 

Taf.  X,  fig.  1.    ("T.  aetigera"  =Drep.  fasciata.) 
Fig.  59.  Isolated  hook.   After  Feuereisen,  1868,  Taf.  X,  fig.  2.    {"T.  aetigera"  =Drep. 

faaeiata.) 

Fig.  60.  Cirrus  pouch.  After  Feuereisen,  1868,  Taf  X,  fig.  4.  ("T.  aetigera"  =Drep. 
faaeiata.) 

Figs.  61-62.  Cirrus  from  above  and  from  the  side.  After  Feuereisen,  1868,  Figs.  5, 6. 
{"T.  aetigera"  =Drep.  faaeiata.) 

Figs.  63-66.  Isolated  segments :  a,  cirrus  pouch ;  5,  genital  pore ;  o,  testicles ;  d,  cir- 
rus; e,  vas  deferens  and  vesicula  seminalis;  g,  vagina;  h,  genital  cloaca; 
i,  vitellogene  glands;  fc,  ovary;  m,  receptaoulum  seminis ;  n,  uterus  (?). 
After  Feuereisen,  1868,  Taf.  X,  figs.  10-13.  Feuereisen  has  probably  mis- 
interpreted some  of  these  organs  and  they  should  be  restudied. 

Plate  VI,  Figs.  67-76. — Drepanidotcenia  faaeiata. 

Fig.  67.  Body  of  Cyelopa  agilia,  containing  a  larval  tapeworm.  After  Mr^zek,  1890, 
Tab.  V,  fig.  1. 

Fig.  68.  Larval  tapeworm,  with  enormously  long  tail,  isolated  from  the  crustacean. 

After  Mr^zek,  1890,  Tab.  V,  fig.  2. 
Fig.  69.  (?  Side  view.)   After  Mr^zek,  1890,  Tab.  V,  fig.  3. 

Fig.  70.  Cystieercoid,  with  anterior  portion  of  the  tail.  After  Mr^zek,  1890,  Tab.  V, 
fig.  5. 

Figs.  71-72.  Hooks  from  rostellum,  greatly  magnified.  After  Mr^zek,  1890,  Tab.  V, 
figs.  7-8. 
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Figs.  7^75.  Hooks  as  seen^in  position  on  the  rostellom.   After  Mr^zek,  1890,  Tab. 

V,  flgs,  6  and  9a-b. 

Fig.  76.  After  MrSzek,  1890,  Tab.  V,  fig.  10. 

Plate  VU,  Figs.  77-91. — DrejaanidotiBnia  fasciata  and  DrepanidoicBnia  gra(nlis. 

[Figs.  77-79.  I}repanidot(Bniafasciata.'\ 

Fig.  77.  Cysticercoid  with  anterior  portion  of  tail.  After  Mr^zek,  1890,  Tab.  V,  fig.  4. 
Fig.  78.  Cysticercoid  with  extended  head;  the  oncospherio  hooks  are  still  visible 

in  the  tail.   After  MrSzek,  1891,  Tab.  V,  fig.  1. 
Fig.  79.  Isolated  hook  from  rosteUnm.   After  Mrizek,  1891,  Tab.  V,  fig.  2. 

[Figs.  80-91.  Drepanidotmnia  graoilia.'] 

Fig.  80.  "Tamia  collo  longiasimo."    After  Bloch,  1872,  Taf.  Ill,  fig.  3.    Is  perhaps 

identical  with  Drep.  gracilis. 
Fig.  81.  Head  of  same,  enlarged.    After  Bloch,  1782,  Taf.  Ill,  fig.  4.  • 
Fig.  82.  Anterior  portion  of  head,  showing  the  arrangement  of  the  8  hooks  upon  the 

rosteUnm.   x240.   After  Krabbe,  1869,  Tab.  VII,  fig.  154. 
Fig.  83.  Isolated  hook.   x920.   After  Krabbe,  1869,  fig.  155. 

Fig.  84.  Strobila,  natural  size.  After  von  Linstow,  1872A,  Taf.  XXI,  fig.  3."  Host: 
Goosander. 

Fig.  85.  Head.   x90.   After  von  Linstow,  1872A,  Taf.  XXI,  fig.  5. 
Fig,  86.  Isolated  hook.   x500.   After  von  Linstow,  1872A,  Taf.  XXI,  fig.  2. 
Fig.  87.  End  of  proglottid  with  extruded  cirrus.   xl50.    After  von  Linstow,  1872A, 
Taf  XXI,  fig.  4. 

Fig.  88.  Head  of  Tcenia  gracilis  tadornw  from  the  common  sheldrake  (Tadoma  tadoma). 

After  Lonnberg,  1889,  PI.  I,  fig.  1. 
Fig.  89.  Free  cysticercoid  in  the  perch  (Perco/if»iaMM«).   x350.   After  von  Linstow, 

1872A,  PI.  XXI,  fig.  1. 

Fig.  90.  Excretory  system  of  the  head  and  heck.  After  Mr^zek,  1891,  Tab.  V,  fig.  16. 
Zeiss  3,  D. 

Fig.  91.  End  oeU  of  excretory  system.  After  Mr^zek,  1891,  Tab.  V,  fig.  17.  Zeiss  3,  F. 
Plate  VIII,  Figs.  92-99. — Drepanidotcenia  graailis. 

Fig.  92.  A  cysticercoid  in  process  of  development.  A  differentiation  is  noticed  into 
the  body  and  the  tail,  and  a  small  knob  is  noticed  on  the  anterior  extremity. 
The  6  oncospheric  hooks  are  present  in  the  tail.   After  Mx^zek,  1891,  Tab. 

VI,  fig.  25. 

Fig.  93.  Another  stage  of  the  cysticercoid.  An  invagination  is  noticed  on  the  anterior 
extremity;  the  middle  portion  of  the  body  is  occupied  by  a  cavity  filled 
with  a  spongy  tissue.   After  MrSizek,  1891,  Tab.  VI,  fig.  26. 

Fig.  94.  Cysticercoid  with  the  anterior  portion  of  the  tail :  h.,  peripheral  hyaline 
layer;  e.,  excretory  canals;  pr.,  vibratory  cells  (see  Pl.  VII,  fig. 86),  "Pro- 
nephridiostomes."  Zeiss  3,  D.   After  MrSzek,  1891,  Tab.  V,  fig.  13. 

Fig.  95.  Normal  form  of  hook.   Zeiss  3,  F.   After  MrSzek,  1891,  Tab.  V,  fig.  14. 

Figs.  96-98.  Three  hooks,  with  variously  arranged  chitin,  Zeiss  3,  D.  After  Hriizek, 
1891,  Tab.  V,  fig.  15o-o. 

Fig. 99.  A  cysticercoid  with  extended  head:  r.,  rostoUum ;  c,  cyst;  pr.,  tail  with 
oncospherio  hooks.    Zeiss  1,  D.   After  Mr^zek,  1891,  Tab.  VI,  fig.  18. 

Plate  IX,  Figs.  100-111. — Drepanidotcenia  anatina. 

Fig.  100.  RosteUnm  with  5  of  the  10  hooks.   x240.   After  Krabbe,  1869,  Tab.  VI, 
fig.  114. 

Fig.  101.  Isolated  hook.   x920.   After  Krabbe,  1869,  Tab.  VI,  fig.  115. 
Fig.  102.  Ovum.   x240.   After  Krabbe,  1869,  Tab.  VI,  flg.  116. 
11162— Eo.  12—5 
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Fig.  103.  Transverse  section  of  a  portion  of  one  segment,  to  show  the  anatomy: 
'  h.,  testicles;  vd.,  vas  deferens;  bk.,  fertilization  canal;  ut.,  uterns;  Im., 

longitudinal  muscles ;  s.  iZ.,  vesicula  seminalis;  gz.,  ganglion  cells;  p.  a., 
praeputial  sac;  c,  cirrus;  cb.,  cirrus  pouch;  I.  k.,  longitudinal  canals; 
(small  dorsal  canal;  large  ventral  canal) ;  r.  sem.,  reoeptaculum  seminis; 
ov.,  ovary;  eig.,  oviduct;  d.at.,  vitellogene  gland;  d.  g.,  vitello-duct ; 
sch.  dr.,  shell  gland;  o/.,  canal  of  same.  After  Schmidt,  1894,  Taf,  VI, 
Fig.  C. 

Fig.  104.  Ovum  with  oncosphere.    After  Schmidt,  1894,  Taf.  VI,  fig.  1. 

Fig.  105.  The  oncosphere  has  developed  into  a  round  mass  in  which  a  cavity  appears. 
After  Schmidt,  1894,  Taf.  VI,  fig.  2. 

Fig.  106.  Stage  in  which  theronnd  mass  has  become  elongate;  ebl.,  terminal  vesicle. 
After  Schmidt,  1894,  Taf.  VI,  fig.  3. 

Fig.  107.  Stage  with  anlage  of  the  rostellum  and  suckers ;  the  body  has  become  con- 
stricted into  the  soolex,  cyst,  and  tail ;  the  excretory  system  is  partly  de- 
veloped.   After  Schmidt,  1894,  Taf  VI,  fi^.  4. 

Fig.  108.  Transverse  section  in  the  second  period  of  development.  After  Schmidt, 
-    1894,  Taf.  VI,  Fig.  a. 

Fig.  109.  Longitudinal  section  of  a  later  stage  of  the  second  period  of  development. 
After  Schmidt,  1894,  Taf  VI,  Fig.  6. 

Fig.  110.  Extended  cysticercoid;  s.,  anterior  point  of  rostellum;  r.,  rostellum;  ex., 
excretory  organ;  /i.  r.,  posterior  rostellum  sac ;  ebl,,  terminal  vesicle. 
After  Schmidt,  1894,  Taf.  VI,  Fig.  B. 

Fig.  111.  Two  isolated  hooks  from  the  roBtellum.  After  Mrdzek,  1891,  Tab.  VI, 
fig.  20. 

Plate  X,  Figs.  112-1246. — Drepaniiotaenia  anatina  and  Drepanidotcenia  sinuoaa. 

[Figs.  112-115.  Dr^anidotmia  anatina.'] 

Fig.  112,  Cysticercoid  with  anterior  portion  of  the  tail:  rm.,  circular  muscles;  p., 
(third), parenchymatic layer ;  A., fourth  layer  =  neck;  ftr., posterior  ros- 
tellum sac ;  r.,  rostellum ;  ex.,  excretory  system.  After  Schmidt,  1894,  Taf. 
VI,  Fig.  A. 

Fig.  113.  Cysticercoid  with  anterior  portion  of  the  tail :  h.,  peripheral  layer ;  ku., 
cuticle;  muscular  fibers;  ^icfe'.,  parenchymatic  layer;  t)?''.,  second 
layer  of  fibers ;  pcK'-.,  internal  parenchymatic  layer  (=  neck)  with  cal- 
careous corpuscles  (v) ;  «.,  excretory  apparatus ;  pr.,  caudal  appendage ;  j., 
nuclei  of  cells  in  the  tail;  Ac,  books  of  oncosphere.  Zeiss  3,  D.  After 
•    Mriizek,  1891,  Tab.  VI,  fig.  19. 

Fig.  114.  Isolated  young  hook.    After  Mriizek,  1891,  Tab.  VI.  fig.  21. 

Fig.  115.  Ten  hooks  taken  from  the  outline  of  cyst  of  cysticercoid,  showing  the  hooks 
in  position  on  the  rostellum.   After  Mr^zek,  1891,  Tab.  VI,  fig.  22. 

[Figs.  116-1246.  Drepanidotcenia  sinuoaa.'\ 

Fig.  116.  A  young  worm,  natural  size.    After  Zeder,  1800,  Tab.  Ill,  fig.  5. 
Fig.  117.  Bistal  end  of  a  young  worm  enlarged:  a,  6,  two  knobs.    After  Zeder,  1800, 
Tab.  Ill,  fig.  6. 

Fig.  118.  An  adult  worm,  natural  size.   After  Zeder,  1800,  Tab.  Ill,  fig.  7. 

Fig.  119.  Short  segments  enlarged.   After  Zeder,  1800,  Tab.  Ill,  fig.  8. 

Fig.  120.  Scolex  enlarged:  /,  the  long  rostellum  with  hooks;  e  c,  d  d,  suckers;  a  a, 

6  6,  neck.   After  Zeder,  1800,  Tab.  Ill,  fig.  9. 
Fig.  121.  Two  large  segments,  enlarged:  a  a,  6  6,  the  "vermiform  sacs;"  c  o,  cirri;  d, 

posterior  corners  of  the  segments.   After  Zeder,  1800,  Tab.  Ill,  fig.  10. 
Fig.  122.  Isolated  eggs,  enlarged.   After  Zeder,  1800,  Tab.  Ill,  fig.  11. 
Fig.  123.  Eostellum  of  Drep.  ainuoaa.   x240.   After  Krabbe,  1869,  Tab.  VII,  fig.  151. 
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Fig.  124.  Tvro  isolated  hooks.  x920.   a,  from  a  parasite  in  the  domesticated  dnok; 

b,  from  a  parasite  in  the  mallard.  After  Kxabbe,  1869,  Tab.  VII,  flg.  152<»-6. 

Plate  XI,  Figs.  125-139. — Drepanidotmia  sinuosa. 

Fig.  125.  Segment  with  genital  organs  and  extruded  cirms.    x35.    After  Krabbe, 

1869,  Tab.  VU,  flg.  153. 
Fig.  126.  Bloch's  original  figure  of  "  Twnia  coUari  nigra,"  from  the  domesticated 

duck;  possibly  identical  with  Drep.  sinuosa.    After  Bloch,  1782,  Taf.  IV, 

fig.  11. 

Pig.  127.  Anterior  portion  of  the  same,  enlarged.   After  Bloch,  1782,  Taf.  IV,  fig.  12. 
Fig.  128.  Segments  from  the  middle  of  the  same,  enlarged.   After  Bloch,  1782,  Taf. 
IV,  fig.  13. 

Fig.  129.  Cirrus.    x210.    After  Dujardin,  1845,  PI.  9,  Fig.  V.    Host :  Goose. 

Fig.  130.  A  Cyclops  viridis  containing  3  cysticercoids  of  Drep.  sinuosa:  tic.,  eggs. 

Zeiss  3,  A.   After  Mrizek,  1891,  Tab.  V,  fig.  7. 
Fig.  131.  Isolated  cysticercoid,  to  show  the  proportional  sizes  of  the  cyst  and  the 

tail.    Zeiss  3,  A.   After  Mrdizek,  1891,  Tab.  V,  fig.  8. 
Fig.  132.  Isolated  hook,  greatly  enlarged.    Zeiss  3,  F.    After  Mr^zek,  1891,  Tab.  V. 

fig.  10. 

Fig.  133a-c.  Young  stages  of  hooks.  Zeiss  3,  F.  After  Mrdzek,  1891,  Tab.  V,  fig.  11. 
Fig.  134.  Two  isolated  hooks  of  a  cysticercoid  which  otherwise  corresponds  in  form 

to  Drep.  sinuosa.    The  form  and  size  (35  /<)  of  these  hooks  resemble  those 

of  Drep.  setigera.   Zeiss  3,  F.   After  Mr^zek,  1891,  Tab.  V,  flg.  12. 
Fig.  135.  Cysticercoid  with  anterior  portion  of  tail,  drawn  from  life.    Zeiss  3,  D. 

After  Mriizek,  1891,  Tab.  V,  fig.  9. 
Fig.  136.  Two  isolated  hooks  from  fully  developed  scolex  of  cysticercoid.    Zeiss  3,  F. 

After  Hamann,  1889,  Taf.  I,  fig.  9. 
Fig.  137.  The  10  hooks  of  the  rostellum  in  position.    Zeiss  3,  F.   After  Hamann, 

1889,  Taf.  I,  fig.  10. 

Fig.  l38.  Calcareous  corpuscles  from  the  parenchyma  of  the  scolex.    Zeiss  3,  F. 

After  Hamann,  1889,  Taf.  I,  fig.  11. 
Fig.  139.  A  hook  of  the  oncosphere  from  the  tail  of  a  cysticercoid.    After  Hamann, 

1889,  Taf.  I,  flg.  12. 

Plate  XII,  Figs.  140-152. — DrepanidotcBuia  sinuosa,  Drepanidotmia  setigera,  and  Tcenia 
Krabiei  Kowalewski  neo  Moniez. 

[Figs.  140-146.  Drepanidotcenia  sinuosa."] 

Figs.  140-142.  Three  successive  stages  in  the  development  of  the  cysticeroid  in  Gam- 
marus pulex.    Zeiss  1,  A.    After  Hamann,  1889,  Taf.  I,  figs.  4,  5, 6. 

Fig.  143.  Median  longitudinal  section  through  fig.  140.  Zeiss  4,  A.  After  Hamann, 
1889,  Taf.  I,  fig.  7. 

Fig.  144.  Median  longitudinal  section  through  a  stage  nearly  corresponding  to  fi.g. 

142.    Zeiss  4,  A.   After  Hamann,  1889,  Taf.  I,  fig.  8. 
Fig.  145.  Fully  developed  cysticercoid,  surrounded  by  its  tail,  s,  and  a  cyst  h.  Zeiss 

3,  A.   After  Hamann,  1889,  Taf.  I,  fig.  1. 
Fig.  146.  The  same  without  surrounding  cyst.    Zeiss  3,  A.    After  Hamann,  1889,  Taf. 

I,  flg.  3. 

[Figs.  147-150.  Drepanidotcenia  setigera.'] 

Fig.  147.  Scolex  with  6  of  the  10  hooks.  x240.    After  Krabbe,  1869,  Tab.  VI,  fig.117. 

Host :  Domesticated  goose. 
Fig.  148.  Isolated  hook  of  same.   x920.   After  Krabbe,  1869,  Tab.  VI,  flg.  118. 
Fig,  149.  Isolated  hook  from  Eudolphi's  1819,  p.  700B,  "Tcenia  sinuosa"  =  Drep.  seti- 
gera. x920.   After  Krabbe,  1869,  Tab.  VI,  flg.  120. 
Pig.  150.  Cirrus.   s240.   After  Krabbe,  1869,  Tab.  VI,  flg.  119. 
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[Figs.  151-152.  Tmnia  KraVbei  Kowaleweki  nec  Moniez.] 

Fig.  151.  Two  isolated  hooks  of  a  tapeworm,  which  Erahbe  (1869,  p.  290)  found  in  a 
goose  and  determined  as  "I.  seUgeraf;"  this  form  has  since  been  de- 
scribed as  T.  Krabld  by  Kowalewski,  1895.  x920.  After  Krabbe,  1869, 
Tab.  VI,  fig.  121. 

Fig.  152.  Two  isolated  hooks  from  T.  Krabbei  Kowalewski,  1895  [nec  Moniez,  1879.] 
xlOOO.   After  Kowalewski,  1895,  Tab.  VIII,  fig.  27. 

Plate  XIII,  Figs.  153-164. — Drepanidotasnia  sinuosa  and  Drepanidotcsnia  aetigera. 

Fig.  153.  Drepanidotwnia  sinuosa.  Cysticerooid  with  anterior  portion  of  tail:  a,  b, 
c,  d,  layers  of  the  cuticle.  Glycerine  preparation.  Zeiss  I,  D.  After 
Hamann,  1889,  Taf.  I,  fig.  2.    Host :  Gammarus  pulex. 

[Figs.  154-164.  Drepanidotoenia  setigera.'] 

Fig.  154.  Adult  worm,  natural  size.   After  Frolich,  1789,  Tab.  IV,  fig.  1. 
Fig.  155.  Head  of  same,  enlarged,  with  (a)  rostellum  and  (b)  suckers.  After  Frolioh, 
1789,  Tab.  IV,  fig.  2. 

,  Fig.  156.  Three  young  segments  of  same,  greatly  enlarged.   After  Frolich,  1789, 
Tab.  IV,  fig.  3. 

Fig.  157.  Six  segments  from  posterior  end,  enlarged,  with  (a)  extruded  or  (b)  partly 
extruded  cirri.   After  Frolich,  1789,  Tab.  IV,  fig.  4. 

Figs.  158-160.  Three  isolated  segments  with  genital  organs :  a,  cirrus  pouch ;  c,  testi- 
cles; e,  vas  deferens  with  vesicula  seminalis;  g,  vagina;  i,  vitellogene 
gland ;  1c,  ovary ;  m,  receptaoulum  seminis.  After  Feuereisen,  1868,  Taf, 
X,  figs.  14,  15, 16,  of  "  Tcenia  faadata." 

Fig.  161.  Hook  from  scolex.   After  Feuereisen,  1868,  Taf.  X,  fig.  3. 

Fig.  162.  Transverse  section  of  segment:  p.,  cirrus;  v.,  vagina;  I.  m.,  longitudinal 
muscles;  fc.,  excretory  (longitudinal)  canals;  ov.,  ovary.  Hartnack  2,2. 
After  Lonnberg,  1889,  Taf.  I,  fig.  7. 

Fig.  163.  Cysticercoid,  with  very  long  tail,  from  Cyclops  breoioaudatu*.  After  von 
Linstow,  1892B,  fig.  1. 

Fig.  164.  Hook  from  the  same.   After  von  Linstow,  1892,  fig.  2. 

Plate  XIV,  Figs.  165-186. — Drepaniiotcenia  tenuirostria  and  Drepanidot(Bnia  infundib- 

uUformia. 

[Figs.  165-172.  Drepanidotoenia  tenuiroatria.'] 

Fig.  165.  Cysticerooid  with  tail.    x325.    After  Hamann,  1889,  Fig.  A.    J^om  the  body 

cavity  of  Gammarus  pulex. 
Fig.  166.  Calcareous  corpuscles  of  same.   x800.    After  Hamann,  1889,  Fig.  B. 
Fig.  167.  Hooks  from  the  rostellum.   x800.   After  Hamann,  1889,  Fig.  C. 
Fig.  168.  Cysticercoid  with  long  tail.   Zeiss  3,  A.   After  Mr^zek,  1891,  Tab.  V,  fig.  3. 
Fig.  169.  Cysticerooid  with  anterior  portion  of  tail.    Zeiss  3,  D.   After  Mrilzek,  1891, 

Tab.  V,  fig.  4. 

Fig.  170.  Two  hooks  of  same.   Zeiss  3,  F.   After  Mr^zek,  1891,  Tab.  V,  fig.  5. 
Fig.  171.  The  same,  greatly  magnified.   After  Mr^zek,  1891,  Tab.  V,  fig.  6. 
Fig.  172.  Very  young  stage  of  cysticercoid  of  Z>rep.  tenuirostria  {^).  The  onoospheric 
hooks  are  preserved.   After  Mr^zek,  1891,  Tab.  VI,  fig.  24. 

[Figs.  173-186.  DrepanidoicFnia  infundibuUformia.'l 

Fig.  173.  Goeze's  original  figure  ot  worm,  natural  size.  After  Goeze,  1782,  Tab.  XXXI, 
A,  fig.  1. 

Fig.  174.  Head  of  same,'  enlarged,  showing  hooks  and  suckers.  After  Goeze,  1782, 
Tab.  XXXI,  A,  fig.  2. 
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Fig.  175.  Posterior  segments,  enlarged.   After  Goeze,  1782,  Tab.  XXXI,  A,  fig.  3. 
Fig.  176.  Posterior  segments  with  eggs,  enlarged.   After  Goeze,  1782,  Tab.  XXXI,  A, 
fig.  4. 

Fig.  177.  Eggs,  enlarged.    After  Goeze,  1782,  Tab.  XXXI,  A,  fig.  5. 

Fig.  178.  An  inverted  piece  of  chicken's  intestine,  with  namerous  tapeworms  attached. 
After  Goeze,  1782,  Tab.  XXXI,  A,  fig.  6. 

Fig.  179.  Scolex  with  hooks.    x240.    After  Krabbe,  1869,  Tab.  X,  fig.  287. 

Fig.  180a-c.  Three  isolated  hooks.  x920.  Fig.  180o  from  Kiichenmeister's  collec- 
tion.   After  Krabbe,  1869,  Tab.  X,  fig.  288«-c. 

Fig.  181.  Cirrus.    x240.    After  Krabbe,  1869.    Tab.  X,  fig.  289: 

Fig.  182.  Egg.    x240.    After  Krabbe,  1869,  Tab.  X,  fig.  290. 

Fig.  183.  Head  of  "T.  infundibulum."  x80.   After  Cobbold,  1859,  PI.  LXIII,  fig.  25. 
Fig.  184.  Rostellum.   After  Crety,  1890,  fig.  5. 
Fig.  185.  Isolated  hooks.   After  Crety,  1890,  fig.  6. 
Fig.  186.  Mature  egg.   After  Crety,  1890,  fig.  8. 

Plate  XV,  Figs.  187-198. — Drepanidotcenia  infundiiuUformisaud  Davainea  proglottina. 

[Figs.  187-193.  Drepanidotwnia  infundibuliformie.'j 

Fig.  187.  Bloch's  "Taenia  articuUs  convideis."   After  Bloch,  1782,  Tab.  Ill,  fig.  1. 

Fig.  188.  Head  of  same,  enlarged.    After  Bloch,  1782,  Tab.  Ill,  fig.  2. 

Fig.  189.  Transverse  section  of  mature  proglottid.    After  Crety,  1890,  fig.  15. 

Fig.  190.  Part  of  a  longitudinal  section  of  the  larval  stage  from  the  body  cavity  of  a 

fly:  cot).,  "cavity  of  the  gastrula;"  lac,  "primitive  cavity; "  soo.,  scolex; 

ven.,  sucker.    Koritska  3,  8.    After  Grassi  &  Eovelli,  1892,  Tav.  IV,  fig.  14. 
Fig.  191.  Cysticerooid  partly  extended:  par.  int,  internal  wall;  j>ar.  ««<.,  external 

wall ;  SCO.,  scolex.   Koritska,  3, 4.   After  Grassi  &  Eovelli,  1892,  Tav.  IV, 

fig.  15. 

Fig.  192.  Anterior  extremity  of  fig.  191.  Koritska,  3, 8.  After  Grassi  &  Eovelli,  1892, 
fig.  16. 

Fig.  193.  Segments  from  Eudolphi's  specimen  of  "Tania  infundibuUformis"  in  Otis 
tarda.   After  Krabbe,  1868,  Tab.  Ill,  fig.  5.    See  text  p.  44. 

'  [Figs.  194-198.  Bavainea proglottina.'] 

Fig.  194.  Adult  worm:  jr.,  ovary ;  jp.,  cirrus  pouch;  r.,  receptaculum  seminis ;  <.,  testi- 
cle; w.,  vagina;  vitellogene  gland.  x95.  After  E.  Blanchard,  1891B, 
fig.  4. 

Fig.  195.  Head  of  same  with  extended  rosteUum  and  one  partly  detached  segment. 

After  E.  Blanchard,  1891B,  fig.  5. 
Fig.  196.  Head  with  retracted  rostellum;  the  first  segment  is  forming  from  the  neck. 

After  E.  Blanchard,  1891B,  fig.  6. 
Fig.  197»-6.  Three  isolated  hooks:  a,  from  rostellum;  6,  from  suckers.    After  E. 

Blanchard,  1891B,  fig.  7. 
Fig.  198.  Isolated  egg.    After  E.  Blanchard,  1891B,  fig.  8. 

Plate  XVI,  Figs.  199-211. — Davainea  proglottina  and  Davainea  cireumvallata. 
[Figs.  199-202.  Davainea  proglottina.'] 

Fig.  199.  Cystioercoid,  in  which  the  oncospheric  hooks  are  still  visible:  roa,,  rostel- 
lum ;  ven.,  suckers ;  Koritska  3,  8.  After  Grassi  &  Eovelli,  1892,  Tav.  IV, 
fig.  7.    (Fresh  specimen.) 

Fig.  200.  The  same,  preserved:  boo.,  opening  of  the  cysticerooid;  cav.,  "cavity  of  the 
gastrula;"  Zoo.,  "primitive  laoune;"  «co.,  scolex.  Koritska,  3,  8.  After 
Grassi  &  Eovelli,  1892,  Tav.  IV,  fig.  8. 
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Fig.  201.  Longitudinal  section:  loc,  opening  of  cysticercoid;  cav.,  "oavity  of  the 
gastrula;"  sco.,  Boolex.  Haartnaok,  2,  7.  After  Grassl  &  Eovelli,  1892, 
Tav.  IV,  fig.  9. 

Fig.  202.  Young  cysticerooid :  ven.,  sucker;  cod.,  tail.  Koritska,  3,  5.  After  Grrassi 
&  Eovelli,  1892,  Tav.  IV,  flg.  10. 

[Figs.  203-211.  Davainea  circumvallata.'i 

Fig.  203.  Ovum.   x240.   After  Krabbe,  1869,  Tab.  X,  fig.  295. 

Fig.  204.  Head  and  neck:  pr.,  rostellum;  r,  line  of  hooks;  v,  sucker;  e,  neck. 

After  Crety,  1890,  flg.  9. 
Fig.  205.  Hook  from  rostellum.    After  Crety,  1890,  flg.  10. 
Fig.  206.  Ovum.   After  Crety,  1890,  fig.  11. 

Fig.  207.  Frontal  section  of  side  of  segment,  through  the  cirrus  pouch  and  vagina : 
ci.,  cirrus;  tio.,  vagina;  sj.,  genital  sinus ;  «&.,  cells  of  subcuticula.  After 

Crety,  1890,  fig.  12. 

Fig.  208.  Longitudinal  section  through  egg  sac:  m,  external  capsule;  c,  granular 

content;  ov.,  ovum.    After  Crety,  1890,  flg.  13. 
Fig.  209.  Soolex  of  "T.  pluriuncinata."   x  ca.  50.  a,  hook  from  rostellum;  6,  hook 

from  sucker;  pr.,  rostellum;  v,  sucker;  g,  head;  c,  neck.   After  Crety, 

1890,  flg.  4. 

Fig.  210.  Ovum  of  same.   After  Crety,  1890,  flg.  7. 

Fig.  211.  Frontalseotionof  segment  of  same:  cl.,  ventral  canal;  ci.,  transverse  canal; 
ur.,  egg  sacs.   After  Crety,  1890,  flg.  14. 

Plate  XVII,  Figs.  212-227. — Davainea  ceatieiUus,  Davainea  echinohothrida,  and 

Davainea  tetragona. 

[Figs.  212-216.  Davainea  ceaticillus.'] 

Fig.  212.  Strobila.    After  Molin,  1861,  PI.  VI,  fig.  10. 

Fig.  213.  Anterior  portion  of  same,  and  two  posterior  segments  (middle  portion  of 
worm  ff,  omitted):  A,  head;  6,  ring  surrounding  the  rostellum;  c,  ros- 
tellum; d,  sucker;  E,  anterior  portion  of  segmented  body;  ff,  dotted 
line  of  omitted  segments;  GG,  two  posterior  segments;  h,  extruded 
penis ;  i,  vulva.   After  Molin,  1861,  PI.  VI,  fig.  11. 

Fig.  214.  Hook  from  rostellum  of  Dujardin's  "T.  infundihuliformis  Goeze."  x210. 
After  Dujardin,  1845,  PI.  IX,  Fig.  H,  2. 

Fig.  215.  Hook  from  rosteUum.    x920.    After  Krabbe,  1869,  Tab.  X,  fig.  293. 

Fig.  216.  Ovum.   x240.   After  Krabbe,  1869,  Tab.  X,  fig.  294. 

[Figs.  217-218.  Davainea  eohinobotkrida.^ 

Fig.  217.  Strobila,  natural  size.    After  Mi?,gnin,  1881A,  PI.  V,  fig.  1. 

Fig.  218a-(J.  Head  with  appendages :  a,  head  and  neck ;  6,  armature  of  suckers ; 

c,  hook  Irom  sucker ;  d,  hook  from  rostellum.    After  M6gnin,  1881A,  PI 

V,  fig.  2. 

[Figs.  219-227.  Davainea  tetragona.^ 

Fig.  219.  Head  D,  with  rostellum  (a)  and  suckers  (c),  followed  by  neck  (_E).  Enlarged. 

After  Molin,  1861,  Tav.  VII,  fig.  6. 
Fig.  220.  Tliree  posterior  segments  A,  showing  genital  pores  (c)  and  egg  sacs  (6). 

Enlarged.    After  Molin,  1861,  Tfiv.  VII,  fig.  7. 
Fig.  221.  Isolated  egg  sac  with  (a)  transparent  membrane;  h,  granular  substance; 

c,  embryo  in  ovum  (d).   Enlarged.   After  Molin,  1861,  Tab.  VII,  flg.  8. 
Figs.  222-223.  Head  and  neck  showing  armed  rostellum  and  armed  suckers.  x35. 

After  Krabbe,  1882,  Tab.  II,  figs.  55,  56.    From  material  collected  by 

Fedtsohenko  in  Turkestan. 
Fig.  224.  Hook  from  rosteUum  of  same.   x920.   After  Krabbe,  1882,  Tab.  II,  fig.  59. 
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Fig.  225.  A  segment  showing  two  longitudinal  canals,  several  testicles,  yas  deferens, 
cirrus  pouch  and  genital  pore.   x35.   After  Krabbe,  1882,  Tab.  II,  flg.  57. 

Fig.  226.  Posterior  segment,  showing  genital  pore  and  egg  sacs.  x35.  After  Krabbe, 
1882,  Tab.  II,  fig.  58. 

Fig. 227.  Female  genital  organs:  vg.,  vagina;  r  «.,  reeeptaonlum  seminis;  M.  trsv., 
transverse  collecting  canal;  cl.  ov.,  opening  of  the  ovarian  tubules;  c.  «., 
seminal  canal;  odiZ.  disc,  descending  oviduct;  ^it).,  vitellogene  gland;  vt. 
Id.,  vitello-duct;  ovd.  aac,  ascending  oviduct;  «6.  ovd.,  opening  of  the 
ascending  oviduct;  sbc.  vtld.,  opening  of  the  vitello-duct;  ootp.,  ootyp 
with  shell  gland.    After  Diamare,  1893,  fig.  4. 

Plate  XVIII,  Figs.  228-246. — Davainea  tetragona,  Davainea  Friedbergeri  and  Davainea 

crassula. 

[Figs.  228-235.  Davainea  tetragona.'} 

Figs.  228-229.  Supposed  larvae  of  "Tcmia  bothriopUtis  "  (=Davainea  tetragona)  from 
a  snail  {Selix) .  Treated  with  acetic  acid.  After  Piana,  1882,  Figs.  F,  8,  A.-, 
and  F,  8,  B.,  reduced. 

Fig.  230.  Piece  of  the  intestine  of  a  fowl  showing  the  nodules  (reduced  one-third). 
After  Moore,  1895,  flg.  la. 

Fig»  231.  The  mucosa  of  the  intestine  showing  ulcerated  areas;  also  several  small 
and  one  larger  tapeworm  attached  to  the  intestine  (reduced  one-third). 
After  Moore,  1895,  fig.  1ft. 

Fig.  232.  A  cross  section  of  the  intestine  illustrating  the  thickening  of  the  wall,  due 
to  a  large  number  of  the  nodules ;  also  a  portion  of  a  tapeworm  which  has 
penetrated  the  mucous  membrane  (enlarged).  After  Moore,  1895,  flg.  Ic. 

Fig.  233.  A  cross  section  of  a  nodule  containing  a  sequestrum  situated  in  the  outer 
or  longitudinal  muscular  layer  (circular  layer  of  the  muscular  wall  not 
afiected).    After  Moore,  1895,  fig.  2a. 

Fig.  234.  A  section  showing  a  tapeworm  and  a  necrotic  mass  within  the  muscular 
wall.    After  Moore,  1895,  fig.  26. 

Fig.  235.  A  portion  of  a  cross  section  of  the  intestine  showing  the  head  of  a  tape- 
worm within  the  muscle  and  one  lying  between  the  villi  with  its  head 
resting  on  the  basement  membrane  of  the  mucosa.  Enlarged.  After 
Moore,  1895,  flg.  2c. 

[Figs.  236-242.  Davainea  Friedbergeri.'} 

Fig.  236.  Hook  from  rostellum.   After  Friedberger,  1877,  flg.  1. 
Fig.  237.  Hooks  from  the  suckers.   After  Friedberger,  1877,  flg.  2. 
Fig.  238.  Hook  of  oncosphere.    After  Friedberger,  1877,  fig.  3. 

Fig.  239.  "T.  infundibuliformis  var.  phasiarum,"  sen  "  T.  agama"=1  Davainea  Fried- 
bergeri.   Natural  size.    After  M^gnin,  1878,  PI.  IV,  flg.  1. 

Fig.  240.  View  of  head  of  same,  en  face,  showing  armed  rostellum  and  4  armed 
suckers.    xl20.    After  MiSgnin,  1878,  PI.  IV,  fig.  3. 

Fig.  241.  Hook  from  rostellum  of  same.   x725.   After  M6gnin,  1878,  PL  IV,  fig.  4. 

Fig.  242.  Segments  of  same  species.   x20.   After  M^gnin,  1878,  PI.  IV,  fig.  4. 

[Figs.  243-246.  Davainea  crassula.'] 

Fig.  243.  "Eggs"  (=:Egg  sacs)  magnified.   After  Eudolphi,  1819,  Tab.  Ill,  fig.  19. 
Fig.  244.  Hook  from  rostellum.   x920.   After  Krabbe,  1869,  Tab.  X,  flg.  301.  From 

Endolphi's  original  specimens. 
Fig.  245.  Anterior  end  of  worm,  showing  rostellum  and  two  suckers.   x35.  After 

Krabbe,  1882,  Tab.  II,  flg.  66.   From  material  collected  in  Turkestan  by 

Fedtschenko. 

Fig.  246.  Hook  from  rosteUum  of  same.   x920.   After  Krabbe,  1869,  Tab.  I^flg.  67. 
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PiATB  XIX,  Figs.  2il-2i55.—EehinocotyleBoB8eteH2iD.A.OphryoeotyleproteHS, 
[Figs.  247-251.  Echinocotyle  Bosseteri.'] 

Fig.  247.  Strobila.  xl20.   After  K.  Blanchard,  1891B,  fig.  1. 

Fig.  248,  Head  -with  extended  rostellum.   x500.   After  E.  Blanchard,  1891B,  fig.  2. 

Fig.  249a-6.  Hooks:  a,  from  rostellum,  x400  ;  6,  from  sucker,  x2,500.   After  R. 

Blanchard,  1891B,  fig.  3. 
Fig.  250.  Isolated  segment :  1,  evaginated  cirrus  -with  spines;  2,  genital  tubercle; 

3,  orifice  of  same  with  sphincter;  4,  cirrus  pouch,  with  ring  of  minute 

sharp  spines;  5,  seminal  canal;  6,  mass  of  spermatozoa.   x600.  After 

Eosseter,  1892,  PI.  XXIII,  fig.  8. 
Fig.  251.  Cysticercoid  taken  from  the  body  cavity  of  Cypris  oinerea;  a,  hooks  on 

rostellum;  2>,  hooks  on  suckers.   x360.    After  Eosseter,  1892,  PI. XXII, 

fig.l. 

Figs.  252-255.  OphryocotyU  proteus.   After  Friis,  1869,  taken  from  R,  Blanchard, 
1891B,  fig.  20. 
Fig.  252.  Strobila. 

Fig.  253.  Head  and  neck  with  retracted  infnndibulum. 
Fig.  254.  Head  and  neck  with  extended  infnndibulum. 
Fig.  265.  Sucker  with  afmature. 

Plate  XX,  Figs.  256-269. — Twnia  cantaniana,  Taenia  Delafondi,  Taenia  imbutiformis, 
T<miia  megalops,  and  Tcenia  nigropundata. 

Fig.  256.  T(enia  cantaniana:  a, head;  li,  suckers;  c,  organ  taken  by  Polonio  for  the 
"genital  poret";  well-developed  eggs.  After  Polonio,  1860,  Tav.  VH, 
fig.  2. 

[Figs.  257-262.— M^gnin's  (1891,  Figs.  A-F.)  figures  of  "Teenia  sphenoce- 
j)ftaJa"  =  Railliet's  Tcenia  Delafondi,'] 

Fig.  257.  Strobila  natural  size. 

Fig.  258.  Head  and  neck.  x60. 

Fig.  259.  Three  sexually  active  segments.  xl4. 

Fig.  260.  Egg.  x375. 

Fig.  261.  Isolated  oncosphere. 

Fig.  262.  Segmenting  egg. 

Fig. 263.  T(enia  imbutifot-mis:  a,  suckers;  b.,  middle  portion;  c,  caudal  portion;  d, 
"genital  pores"  (?).    After  Polonio,  1860,  Tav.  VII,  fig.  3. 

[Fig.  264-267. — Tcenia  megalops  from  Brazilian  teal  (Anas  hraziliensis). 
Coll.  Vienna  Museum.] 

Fig.  264.  Strobila  natural  size.  Original. 

Figs.  265-267.  Three  views  of  head,  enlarged.  Original. 

[Figs.  268-270.  Tcenia  nigropunctata.   After  Crety,  1890.] 
Fig.  268.  Head:  v,  sucker;  e,  neck.   After  Crety,  1890,  fig.  3. 

Fig.  269.  Isolated  segment:  I,  eggs;  w,  ovary;  p,  genital  pore;  «,  uterus.  After 

Crety,  1890,  fig.  1. 
Fig.  270.  Egg  with  oncosphere.   After  Crety,  1890,  fig.  2. 

Plate  XXI,  Figs.  271-274. — Twnia  malleus,  Idiogenes  otidia  and  Tcenia  sp.  Conard,  MS. 

Fig.  271.  TcBnia  malleus,  head  and  anterior  segments.  After  Goeze,  1782,  Tab.  XXX, 
fig.  3. 
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[FigB.  272-274.  Idiogenes  oiidis.'] 

Fig.  272.  Psendoscolex  and  anterior  portion  of  strobila.   The  iirst  fonr  segments 

form  the  pseudoscolex.   After  Zsohokke,  1888,  PI.  Ill,  fig.  39. 
Fig.  273.  Segment  with  male  and  female  organs:  cd.,  vas  deferens;  c.  e.,  vas  efferens; 

ei.,  cirrus;  t.,  testicles;  /.  d.  v.,  end  of  vagina  (receptaculum  seminis); 

gl.g.yOyaxj;  ^2.  v.,  vitellogenegland;  va.,  vagina.   After  Zsohokke,  1888, 

PI.  Ill,  fig.  42. 

Fig.  274.  Segment  with  developed  uterus :  cap.  ut.,  superior  uterine  cavity;  c.  d.,  vas 
deferens;  p.  d.  c,  cirrus  pouch ;  m,  vagina.  After  Zsohokke,  1888,  PI.  Ill 
fig.  46. 

[Figs.  275, 276.  Two  diagrams  of  Tmnia  sp.  from  chickens. "  After  Conard, 

unpublished.] 

Fig.  275.  Dorsal  view;  fig.  276,  transverse  section :  m.,  nerve;  <?.  c,  dorsal  canal ;  v.c, 
ventral  canal ;  <.  c,  transverse  canal;  ^.c,  genital  cloaca  with  pore;  c, 
cirrus;  o.p.,  cirrus  pouch;  v.  s.,  vosicula  seminalis;  t.,  testicle;  ut,  "prob- 
ably uterus"  (or  testicle?);  t>.,vagina;  »•.»., receptaculum  seminis;  ov., 
probably  ovary;  s.  g.,  probably  shell  gland ;  I.  m.,  longitudinal  muscles. 
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Plate  II. 


12-17.  Cotugnia  bifarta. 


18-20.  Amabilia  lamelligera. 
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89-30.  Dicranotcenia  cequabilis. 


31-84.  IHcranotcenia  furcigera. 
35-36.  Taenia  conica- 
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Plate  IV. 


43-S3.  Drepanidotwnia  UmceoUtta. 
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Plate  V. 


54-55.  Drepantdot(enia  lanceolatcL 


66-86.  Drepanidotcetlla  fasciata. 
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Plate  VL 


67-76.  Drepanidotcenia  fasciata. 
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Plate  VII. 


77-79.  Drepanidotcenia  fasciata. 


80-91.  Drepanidotcenia  gracilis. 


Bui.  12,  Bureau  of  Animal  Industry, 


Plate  VIII. 


93-99.  Drepanidotcenia  gracilis. 
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Plate  IX. 


100-111.  Drepanidotcenia  anatina. 
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Plate  X 


112-115.  Drepanidotoinia  anatina. 


116-134.  Drepanidotcenia  sinuoaa. 
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Plate  XI. 


125-139.  Drepanidotcenia  sinuosa. 
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Plate  XII. 


140-14(5.  Drepanidofcenia  sinuoaa,  147-150.  Drepanidoicenia  setlgera, 

1.51-1.53.  Tcenia  ATraftbe/ Kowalewski. 
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Plate  XHI. 


153.  Drepanidotoenia  sinuosa. 


154-164.  DrepanidotcBnia  setigera. 
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Plate  XIV. 


165-173.  Drepanidotcenia  tenuirostris. 


173-186.  Drepanidotcenia  infundibuHformia, 
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Plate  XV. 


187-193.  Drepanidotoenia  tnfundibuliformis. 


194-198.  Davainea  proglottina. 


199-202.  Davainen  jyroglottina. 


203-211.  Davainea  circumvallata. 
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Plate  XVIII. 


228-235.  Vavainea  tetragona.       286-242.  Davainea  Friedbergeri.       343-240.  Davainea  crassula 
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Plate  XIX. 


247-251.  Echinocotyle  Rosseteri. 


252-255.  Ophryocotyle  proteiis. 
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Plate  XX. 


256.  Toeuia  cantaniana.  257-262.  Tcenia  Delafondi.  263.  Twnia  inibutiformis. 

264-267.  Tmnia  megalops.  268-270.  Tcenia  nigropunctata. 


271.  Fimbriaria  malleus.         272-274.  Idioqenes  ntidis. 


275-276.  Tmnia  sp.  of  Conard. 
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Ardea  gazetta   54 


Aythya  Pago. 

americana   o 

australis   30, 31,  o 

cristata  (see  Aythya  fnlignla)  40, 59 

ferina   29,34,37,0 

fulignla   c 

marila   34,43,  59,0 

nyroca   29,30,37,59,0 

rnllna   37,  o 

Bernicla  lencopsis  (see  Brantalenoopsis). 

Bizinra  lobata   o 

Bonasa  umbellus   c 

Sothriocephatidce  10, 28, 25, 28,  c 

Sothriocephalince  28, 25 

JSothrioisephalus   24,25 

elaviceps   26 

eordatut   25 

erittatus  ,   25 

dendrUieus   26,  o 

ditremus   26,  c 

JisHcepa   26 

latm   25 

liguloides   25 

longicollis   26 

Mcmioni   25 

podicepes   26 

«p....:   10,26 

Bothriotcmia   23,  24, 26 

longieoUii   10, 25, 26,  c 

Branta 

canadensis   o 

lencopsis   42,0 

Caccabis 

petrosa   o 

saxatUis   54,  o 

Oairina  moschata   37,  c 

Calidris  arenaria   56 

Callipepla  sqnamata  ■   o 

Camptolaimns  labradoriua   o 

Candona   12 

Candida   10,12,33 

rostrata  10,12,38,39 

Carpophaga  oceanica   54,  o 

Centrocercns  nrophasianus   54,  o 

Cercocystis  Drepanidatoenicefaseiatce   36 

gracilis   38 

setigertB   12 

ginuoscB   40 

tentdrostris   43 

CAopfnonta  45,46 

Charadriaa  hlationla    S6 
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Charitonetta  albeola   c 

Chenopis  atrata   c 

Chen  hyperborea   o 

Choanottsnia   61 

infundibvliformis   61 

Clangnla  hyemalis   o 

Omnurus   24 

Colimis  virgisianns   c 

Columba 

arquatrix    c 

fasciata   c 

liyia   53,  c 

•    domestica   44,45,53,57,0 

talpacota  (see  Colnmbigallina  taJpaooti) . 

Colnmbigallina 

passerina  terrestrls   c 

talpacoti   c 

Conurus  oarolinensis    c 

Copepoda   12 

CorvTis 

comix   32 

corone   32 

frugilegua   32 

monedula   32 

Ootugnia   23, 24, 28, 29, 30 

bifaria   80, 31,  c 

digonopora   10, 29, 80,  c 

Cotnrnix 

communia  (see  Cotumix  cotumix). 

eoturnix   44, 48, 59,  c 

daotylisonans   48,  o 

OryptocytHs  ,   32 

Cyclops   12 

agUis   10, 12, 13, 38, 40, 41, 43 

brerioaudatus   10,12,42 

InoidulTis   10, 13, 40, 41 

pnlchellus   10,13,43 

sp   12 

Tiridis   10,13,38,39,40,41 

Cygnopis 

canadensis  (see  Branta  canadensis), 
oygnoides  -•   o 

Cygnns 

atratuB  (see  Cbenopis  atrata). 

fenis   40 

gibbns   0 

mnslcns  (see  Olor  cygnns). 
olor  (see  Olor  cygnns). 
olor  domesticus  (see  Olor  cygnus  domes- 
ticns). 

Cypria  ophthalmica   10,12,33,38,39,40 

Cypridte   55 

Cyprinidte   27 

Cyprls   12 

clnerea  10,12,33,56 

compreasa    10, 12, 33, 38, 39, 40 

incongrnens   10,12,39,40 

ovata  10,12,39,40 

OTnm  10, 12,  33 

CTyrtonyx  monteznmse   c 

Oysticce   28 

CysHcereus   24 

bovU   28 

t&nuicoUis   28 

Oyttoidew   28 

OyitoidoUenite   28, 61 
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  28 

Daflla  acuta   34, 39, 40, 41, 59,  c 

Daphnla   12 

Davainea   23, 25, 27, 28, 45, 67, 60 

australis   54,  o 

calva   0 

cesticiUuB   10,  44,  46, 48,  c 

circumcincta     54 

circumvallata   46, 47,48,  c 

eolumbce   53 

contorta   55 

crasstda   10, 46, 58,  c 

echinobothrida   10, 46, 49, 50,  c 

Triedbergeri   46, 52,  o 

frontina   54 

insignift   54,  c 

leptosoma     54,  c 

madagascariensis   55 

proglottina   10, 11, 12, 17, 46, 47,57,  c 

retracHlis   55 

Salmoni   55 

struthionis  10, 54,  c 

tetragona   10, 12, 15, 46, 49, 50,  p 

urogalli   54,  c 

Dendragapua  obacnms   c 

Dendrocygna  fnlva   c 

IHbothrium   25 

ligula   27 

longicolle   27 

Dibothriui   25 

IHeranotcmia   23, 24,28, 32 

tequaUlis  ,   10,32,33,0 

eoronula   10,12,82,33,55,0 

cuneata   35, 61 

furdgera   10, 32,  S4,c 

sphmaides   10, 12, 82, 85, 61,  c 

IHlepis   22 

Xtyplacanthus  31, 32 

Siplogonoporut  ,   24 

Dipylidiince   24,28,29,61 

Dipylidium   24, 28, 29,  30, 31 

caninum  ,   29 

I>repanidot<enia   23,24,28,36,61 

anatina   10, 12, 86, 39,  c 

faeciata   10, 12,  86, 37, 41,  c 

gracilit   10, 12, 86,88,0 

infundibuliformit   10,13,86,48,44,0 

Umceolata   10,32,86,0 

setigera   10,12,86,41,42,0 

sinuosa   10, 32, 86, 40,  o 

tenuirostris   10, 13, 86, 42, 43,  o 

Dromaiidse   o 

Dromains  moTce-bollandise   54,  o 

Echinocoiicus   24 

EcMnoeotyU   23,25,28,45,55,56 

Sosaeteri   10,12,55,56,0 

Ectopiatea  migratorins   c 

Eniconetta  Stelleri   c 

Bpision   60 

plicatus    60 

Eriamatura 

leuoocephala   59,  o 

rubida   c 

Fimbriaria   25, 60 

malleus   60 

mitra   if> 
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Frlngilla  domestica  (see  Passer  domesticns)  U 

TringiUidce   o 

crlstata  (see  Aythya  faligala). 

ferina  (see  Aythya  ferina). 

marila  (see  Aythya  marila)    34 

nyroca  (see  Aythya  nyrooa). 

ntfina  (see  Aythya  mfina). 

Galliiise   o 

Grallus 

domesticns   16, 27, 35, 44, 47,  c 

gallinaceas  (see  Gallns  domesticus). 

Gammaras  ,   13 

pnlex   10, 13, 40, 41, 43 

Garmlasglandarins   32 

Genetta  genetta   28 

Geotrygon  martiiiica   c 

Glanoion  clangula  (see  Glaucionetta  clan- 
gnla). 

Glancionetta  clangula   33,  c 

&lobua  stercoreua   43 

GooTasp   44,  c 

Gomidse   o 

Hsematopns  ostrealegas   56 

eoluniba   53, 54 

erenata   37 

gracilis     38 

in/undibulifarmU   43 

lanceolata   36 

setigera   41 

sinuosa   40 

torquata   40 

trUmeata   34 

Earelda 


glaoialis  (see  Clangnla  hy emails), 
histrioxuoa  (see  Histrionicus  histrioni- 


cns). 

HeUx  12,13 

carthnsianeUa    10, 50, 51 

maculosa   10,50,51 

Hlstrionicns  histrionlcas   c 

Hymenolepia   24,81,32 

angulata   32 

diminuta   32 

fa/rciminalia   32 

mwrma   32 

nana   32 

namta   32 

terpentvlus   32 

Symenolepis  (Dilepis)  lanceolata   36 

Hymenolvpis  (Lepidotriag)  evntiosa   40 

Idiogenet   25,60 

oiidis   60 

Erdbhea   24 

grandis   25 

Lagopus 

lagopns   c 

scotions   c 

IiStidee   c 

Loras 

oanns  ................>-•>-----••-•-   56 

tridactylns  (see  Bissa  tridactyla). 

Lepidotnca   32 

Leptotila  fnlvlTentris  braohyptera   o 
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arizones   SB 

melanotis   •  65 

sylTaticas  ■   55 

Ligvlincs  88,27 

lAgula   28,25,27 

altemana   27 

dii/rammu   27 

monogramma   27 

«P   10 

unUerialis   27 

Limax  12, 13 

agrestris  10,47 

cinereuB   47 

variegatus  10, 47 

Llmosa  rnfa   56 

Longipennes   o 

Lophodytes  cncnllatus   o 

Malacolepidota   28 

Mania  pentadactyla   55 

Mareca  penelope  (see  Anas  penelope)   34 

Megaloperdix  Nigelli  (see  Tetraogallas  him- 

alayanns). 
Meleagris 

gallopavo   57, 0 

gallopavo  mexicana   45,  c 

Melopelia  lencoptera   -  c 

Merganser 

merganser   38, 43,  c 

serrator   38, 43,  c 

Mergus 

alheUns   43,  c 

merganser  (see  Merganser  merganser), 
serrator  (see  Merganser  serrator). 

MesocesMdes   23,24,28,56 

ambiguus   28 

imbutiformis   68 

Uneatui   28 

Mesocestoidince   24,28 

Microtcmia   28 

Mmocereomonaa  Davainea  tetragonce   60 

Musca  domestlca   10,44 

Nettarofina   c 

Nomonyx  dominicns   c 

Nuolfraga  caryocataotes   c 

Hnmida  ptilorhyncha   o 

Nyroca 

anstralls  (see  Aythya  anstralls). 

leucophthalma  (see  Aythya  nyrooa). 

Odontoglossfie   o 

Oesophagostoma  eolumHanum   16 

Oidemia 

Deglandi   o 

fusca   43, 0 

nigra   o 

Olor 

cygnns    34, 42,  o 

domesticns   34,42,0 

Ophryocotyle   23, 86, 46, 56 

inaignis   66 

Laeazii   56 

proteus   66 

Oreortyi  piotns   o 

Oriolus  galbnla  32, 54 

Ortalls  Teluta  maccali   o 

Ortyx  Tlrginianns  (see  Colinns  yirginianns) . 
Ostraooda     12 
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Otis  tarda   44 

Parus 

major  ,  v   32 

caudatus   32 

cceruleus   32 

cristatus   32 

palustris   32 

Passeres  •   c 

Passer  domestlcns   c 

Pavo  cristatus   c 

Pediocaitea  phasianellus   c 

Perca  fiuviatilia   39 

Perdix 

cineroa  (aco  Perdis  perdix). 

cotumix  (see  Coturnix  cotTimix). 

grseca  (see  Caccabie  saxatilis). 

perdix   c 

petrosa  (see  CaccaMs  petrosa). 

saxatilis  (see  Caccabis  eaxatilis). 

Phasianidse   c 

PhasianuB 

colchicus   44, 52, 57,  c 

gallua  (see  Gallus  domesticus). 

Philacto  canagica   o 

Phoenicopterua 

.  antiquorum   29, 31, 37,  o 

erytlirteus   31 

ignipaliatus   31 

minor   31 

rosens   31 

ruber   31,  c 

Pica  caudata   32 

Pious 

aurulentus   32 

viridis   54 

Psittaci   c 

Psittacida?   c 

Psittacus  erithacua   53, 54,  c 

Pterocles  alchata   c 

Ptychohothrium   24, 26 

claviceps   25 

Ptychophysa   28 

Pulex 

irritaus   29 

serraticeps   29 

Kecurvirostra  avocetta   20 

Bbea 

americana  (see  Khea  rbea) . 

rhea  -   c 

Kheidee   c 

Khynchaspis  clypeata  (see  Spatula  clype- 
ata). 

Bissa  tridactyla   43,  c 

Scardafella  Inca   c 

Schistoeephalus   27 

dimorphus   c 

Sclerolepidota   8, 

Somateria 

Dresseri   c 

mollssima  borealis   43,  o 

spectabilis   c 

Spatula 

clypeata   c 

rhyncliotifl   c 

Staphylocystis   32 

StamoBnas  oyauocephala   c 
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Stictoenas  arquatriz  (see  Columba  arqua- 
trix). 

Struthio 

australis   o 

camelus   o 

Struthiones   c 

Struthionidaj   c 

Stumus  vulgaris   32 

Tadoma  vulpanser  (see  Tadoma  tadoma) . .  38 

tadoma   o 

Tcmia   23,26,28,56,61 

acutissima   36 

cBquaHlis.   33 

agama   44, 52, 53,  o 

anatina  39,40 

anaUs^Uneata   34 

marila  -   59 

tadormB   32 

angulata   32 

anseris   36 

anserum   36 

argentina   46 

articulis  convideis   43 

australis    51,54 

avium   43 

Bairdi  '.   c 

bifaria  -  29,30 

bonasice   c 

bothrioplites  16, 49 

bothrioplitis   49,  50, 51, 52 

breviarticulata  40, 41 

cantaniana   10, 46, 57,  c 

Caroli   c 

eesticillus  48, 49 

phasianorum   49, 52, 53 

circumcincta   54 

circumvallata   47 

clavulus   46 

collari  nigro   40 

collaris   40 

collo  longissimo   38 

conica   10,34,35,  o 

conoidea  ■  43 

coronula  33, 55 

crassula   53 

crateriformis  -   32,54 

erenata   38 

Creplini    c 

cuneata   35, 43 

cylindrifCa   c 

J)elafondi  10, 57,  o 

digonopora  29,30 

diminuta   32 

echinobothrida   49, 50, 51, 52 

exilis  10, 58,  o 

fallax   c 

fasciata  ,  37,  38 

filiformis   c 

flaveecens   32 

fiavopunctata   32 

fragilis   c 

Friedbergeri  49,52 

frontina   54 

furdgera   34 

gracilis   38,39 

tadomcB   38 
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Tcenia  groenZandiea   c 

imhutifo-nnU   10,  28,  58,  c 

infundiJ)uliformi8   43, 44, 45, 48, 49, 6X 

anserum   40 

phasianorum   49,52,53 

i7ifundibulum   43 

insignis   54 

Krahbei   42 

Icevis  -   29,  40,c 

lamelligera  29,  31 

lanceolata   36, 37, 42, 55, 5G 

larina   54 

leptosoma   54 

liguloides   c 

Unea   c 

Uneata   34, 35,  o 

Linstowi   c 

liaphallos   c 

longirostris   34 

malleus   10, 60,  c 

macracanthos   c 

marginata   28 

megalops   10, 35, 58 

micracantha   c 

7nicrancristota   c 

microps   54 

microseopica   c 

microstoma   32 

moschata   c 

multUtriata   c 

nana   32 

nasuta   32 

nigropvnctata   45,  59,  c 

obvelata   c 

octacantha   c 

odiosa   c 

pachycephala   c 

parviceps   c 

pedi/ormis   c 

pigmentata  47,48 

polymorpha   29 

porosa   32, 40,  c 

proglottidina   47 

proglotiina   47 

purpurata   32 

rhomhoidea   34, 35, 40 

saginata   28 

sealaris   32 

scutigera   32 

serpent^ormis  i  T.  turturis   53 

serpentulus   32 

serrata   43 

setigera  37,41,42 

sinuosa   32,37,40,41,42 

solium   23 


Tcenia  sp .  conard  MS  10, 59,  c 

sp    10,59,  c 

sphenocephala   53,54,57  * 

sphenoides   35 

struthio  cameli   54 

struthionis   54 

tauricollis   46,  c 

tenuiroatrU   43 

tenerrina   c 

teres   c 

tetragona   49,50,51,52 

tiara   32 

torquata   40 

transverse-elliptica   c 

trichosoma   c 

trilineata   10, 34, 35,  o 

tubercolata   31 

tuberculata  30,31 

tvmens   64 

turturis   54 

undulata   32 

villosa   c 

Tceniidm  23,28,0 

Tceniince   24, 28 

Tetrabothriidce   c 

Tetrdbothrium 

eylindraceum   c 

maerocephalum   c 

Tetrao 

bonasia  (see  Tetrastes  bonasia). 

tetrix   54,  c 

Tirogallua   54,  c 

Tetraogallus  himalayanua   54,  c 

Tetraonidae   c 

Tetrastes  bonasia   c 

Tinea  vulgaris   27 

Tricliodectes  canis   29 

Tringa  alpina  56 

Turdna 

atrigularis   32 

iliacas   32 

merula   32 

musicns   32 

pilaris  ^  32 

saxatilis   32 

torquatuB   32 

viscivorus   32 

Tartur 

auritus  (sco  Turtnr  turtur). 

turtur   53,0 

T^yiiipaiiiicbus  americanus   c 

Viverra  genotta   *  28 

Zenaida  zenaida   c 

Zenaidura  macroura   c 
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